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INTRODUCTION 



INTRODUCTION 



OBJECT IVf:: TO ACQUAINT Ttiii HOML ECONOMICS TEACHER 
WITH THE PUFUM3SE AND INTENDED USE Of 
THE CilJiDE. 



tn t-tlM' it fivr 



ENERGY-'SU bdGic to \i 1 1 oxiitofice th,u w^^ havt^ co 
granted. Onlv ?M*CtMitly have wp hoqun to riMlijt/ the ecofionnc;, nncia 
anci uHMi rofvneMital i r:p 1 i ca t i nns of tMUM^iv iT^ouj'con an 
niativatinq fnrcn d-onn riti/riis for thu conservation 
tho oil enibdrqu. if) the wifiter t^f 1 973 has hiH'ii "to savf» 
nati^l vs f^'w p!H)(^it' aru awaiM^ of t ht» liruitMOyinq f^unj for - 
»'f\' :*r=% = /i\irra*rv i n*i rnrr'av rrsnurrrs <]0v'\ far^ b^nofiii \\ 
ni/r utility bills qu down. It nit*ans providing future onnrqy nrrds t 
children's suvHt^tv so tiiat they will he at>U' to t^rjoy i (^stnrt al^le 
stylt* Just as we liavt^. It is tinie, then, fnv us U) nsike thf^ transit 

nut i)Os* 
1 i testy It 

ta i UuofU . . . ; ; -'^ 
helr> fslijeiUoi'S and tfitMi 
cos ts i n vo 1 veil i n s ijsh i 
i n us ifuj {'fietsiv . 



:H:ononiii: t^xfjed ifMits tt) iritelliqent iMUM"qy rthK^s, !»Uih a chant 
issihle vvitiiout ( fi^uiq^^s ifi .ittttudes, dfs: i s i on -ina k i nu n-t'thods, 
tvlrs. Suefi a t fianu^* possible ttiroiiqh i:onser va t i iMi without 



Siit fi a t fiantM- '■■ possible ttiroiiqf. 

. Ifie niateiHal pT'esi^ntei m this quid 
diMifs untiet^i> t arui ! hr protnenis^ optic^fr. , 
oris so thaf thj'V t ari tah' apptopriafr a 



usacpv The [u'lr^** 
nt nnerqv ^^yrv s nicr' 
ooMv"; Unfortu- 

i ? *' to STf* 

ni^ our 
1 i fe- 
i (?n 
e i s 
and 
eur - 
e will 
and 

i t i<Mr, 



this quiih^ was desiqufsl tor f^i^ir?^ li nnoiniss f»sirlirrs as a soiir* nf info!^ 
r;iati(Mi, i re. t riit t i ona 1 inaferM.ils .nul suqqrsttHj rtMer^<Mu t*s ai>out the en^M^jv 
si tajnt ion as ti whole, rnerqy rom epts ant! thr te^e lU eniMsiy ui ffip honu'. 
The i]u\i\v i)!swides a syntliosi^s ol rurriMit rniMsiy infoiinatmn ftssi a ruilti- 
tudi^ nf soinsa^s whiih ais* not rssidily available to home rionoiints tisuhi^rs 
in an effort to ()etfer pt^epar^' tlir' tiM( hfM^ f.n ifr.tr'iKt sfudniifs, ^-.p»'^ iaily 
til)i)Ut ttitMr^ rule in etMP.ervinq ener^qy. 



Ihe quide is a (OniiniMtHHi o\ : { {) a i ir ^pfS'luqr. i ve nvrrvirw of t h?; 
t*nerqy sitUiitiofi and iiiii?urtant ts\iT. inujnd [nattM'ial on rUfM qy t iuue[>fs 
and t enin fu^ loqy ; and a eoinplete quidt^ to the eiuMqy uses and praetti^^^^ 
in tht^ hiHiie, with emptiasis on nHSisuri*'. whiUi eouhl t^f takon to i onsei^ve 
eruMSiy, The quide is intended tor use hv fe.i^'^ers as a refeiSMut^ tiU)l and 
ttsufnnq aid as well as (?v students wtm nnqht use \i as stO i - i rr. t rtjt f i ona 1 
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[NlRGY; JUL f\mKM PERSPFCriVF 



r r : \ ! ; in F-Riivips. TML Hl^MH ECONOMICS TCACHE^R Wlff* INrOFs'- 
' ''ATP^N --U TM;: UliiTONICAL DSL AND UEvrLOPMrNT OP 
A''LiMiA'J f-NLHi^Y RLSilUfKES (1800-19/^1) AND TU fl^U" 
vlpL If!!. TLACfiLK WITH INFORMATION ON PRESENT MiV 

; jjncTi:!) rATTtRNs OF HNfiROY cONSUMPT ION (197^-1990: 
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One horsepower is defined tis tho work performed or energy consumed 
by working hi the rate of one ^ horsepowor for one hoiir; it is equal to 
1,980,000 foat-pounds (one fobt-pound is equal to the work done' in ra is inq 
,ono pound asToirdupois oqainst the force of gravity the height of one foot) 
and is .ippft) X iin.i to ly' equal to the output of a rotor consuming 750 watts of 
power for qho hour, 

Although coal wa^ used by the llopi Indians in Arizona as early as ^ 
1000 AJ),, Anu^riran Colonialists did not mine it because wood was so 
abundant, /►Vierica, unlike Britain, did not use coal during its early 
industrialization until, by the middle of the nineteenth century, it was 
realized that two tons of wcod coultl be replaced by half a ton of coal 
at half the cost. As wood became scarce and more o^pensivcs and with 
techni(ju(>s for burninci coal resulting in gre^iter efficiency (such as 
coal-firud steam genera torn), the use of coal incMased, By 1095 half 
of Anie^ricn'^. oncM^gy cnnie from wood, and half from coal. 

By the iniddle of the n i neteehth century , efficient and cheap lubricants 
and illuminants wore needed to replace scarce and expensive whale oils, . 
The Pennsylv.inia Hock Oil Company strd^:k nil in 1859, During that year, 
4,215,000 t)ar!^c'ls of oil (the equivalent in energy content to nearly a 
million tufis of coal) win^e prodiced in the U.S. Only 30 years later, 
fiipl ml arrnunted for 35 percent of total petroleum sales. During the 
niruUeentli CiMitury , [u^tin^UnJiii ()rHK]uct i oti iricreased at a faster^ rate than 
dOfiK^s t i c consuinp t ion. 

Natural c}tis has not always btuM) a valuable energy source. During the 
fi?'st lialf ofMho iiiFieteentl) ceritury it was considered a Jiulsance when- 
eve!^ it was oncountoriHl in water and salt wells. Gas was often found 
durifit) scsu^cfies for pelroleum, hutMt was still considered a waste pi'O- 
duct and was inirrifnl off at the well; wood and coal provided necessar;y 
heat inq, and ke?-ivuMio was used for lighting. There were, howevet\ 
exceptions to the cieneral a tt i tude ^ toward natural gas. rredonia. New 
York, Wits usincj natural (jas tis fuel, for lights in 1821, and by tfie late 
IBbU's it was used on a small scale for making firebr^icks and as a 
source of lainptOack for' pri?i(ni^s' ink. f ur theriiiore, isolated expiMM- 
ments v^inv tuMog niath' on ruitural gas t)y irM)n' and steel works ?iear' Pitts = 
burHih to dettM^Mii nt^ wlic^thrr o!^ not gas could be used for space fieatirui 
and ^team gtMitMM t ion. 

In 1 H 7 >U a ]av (] e tl a s w( 0 1 w a s d i s c o v e re d n r? a r N u r r y s V i 1 1 e , P e ri n s y 1 v a n i a , 
arid ifi IHHJ a [)i|)t'1inc rurining from this well to Pittsburcjti was opened. 
In the eaiMy l8H0's serious searches for natural gas were conducted in 
Ohii)^ anti in 1HH4 the st>arcfies n^sulted in the discovery of larcie gas 
r4»s<u*vo i T's which we?^e subsettijefit ly tapped in order to supply local indus = 
tfMitl phoits with I heap iuv) . Wnl natu?Ml gas still could not l)e used 
extensivtOy btHaust^ an a(hH|uate way to trans[)t)?'^ it fiad not Iuhmi developing 

With t hi^ now eMiiMciy sourct's came inariy new technologists. The electric; 
Ilt|tit was invofited in but more imjuirtarit was ttie world's first 

(»lcu*trical powo?^ cieneiMting and distribution system built in \HK by 
Thonkis tdtson in Now York. Less than a month later, ttu? first hydroelectric 
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power facility began 'generating on the Fox River in AppVeton, Wisconsin. 
The hydroelectric plant at Niagra Falls began operating i\i. 1896, and by 
1900 hydrdelectric power a'ccounted for about 2.6 percent of all U.S. 
energy consumption, or about 52 percent of all the electricity generation. 

• The following table shows the total U.S. energy consumptlo)^ in 1850 
and 1900: 



E n ergy R esource 

Coal 

Oi 1 

Niiturtil Gas 
Hyd ropower 
Fuel Wood ' 



Source: Clark, p. 36. 



"1850 



9.3% 



90.7 



1900 



71.. 4% 

2.4 
2.6 
2.6 
21.0 



niufv'.;;) rt'OT! 19(J0 to World Warll 



From 1900 to World War II, wood comprised only a small fractionof the 
total enerqy pool, but the amount of wood used was still substajitial and 
surpassed hydropower as an energy source well into the 1940's. It was 
used mostly for heating and cooking in rural homes. Hydropower before 
1900 accounted for 57 percent of all electricity generated but by 1950 
accounted for only one third; in 1975 it provided less than 4 percent 
of our electricity. Electricity generation, however. Increased slowly 
but stoadily until the end of World War I when it begari to acdelerate 
rapidly; since the mid-1930's the annual per capita growth rate for 
electricity has bean seven to nine percent, except for the years of World 
War 11. ' « 

A dramatic shift also had occurred in the use of coal in the early 
twentieth century. Between 1085 and World War I its production had 
doublod, but after 1920 it began to'drop rapidly. In 10 years the ratio 
□f coal-to-oil consumed dropped from six-to-ono (1918) to two-to-one 
(1930). 

The clomand for petroleum products began to outstrip petroleum produc- 
tion between 1900 and 1955. During this period, consumption expanded 70 
times, while production expanded to 40 tiflies above the 1900 level. After 
World War II. the Increase in U.S. demand began to Surpass domestic pro- 
duction, with the nmpunt of not oil imports greater than the amount of 
net coal imports; The natural gas production rate also rose 40 times 
above the 1900 level by 1955. From 1900 to 1920 natural gas was mostly 
used for home and coiiyiiercial purposes, but from 1920 until the end of 
World War II industrial consumption surpassed ■ res identi a 1 and coniiiiercial 
ci^nsumption. In 1955, the consumption of all liquid and gaseous fuels 
began to exceed domestic output. By 1955 the U.S. was a net importer of 
fossil fuels. 
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A new energy era was born on December 2^ 1942^ when the first nuclear 
ch^in reaction was demonstrated at the University of Chicago by Enrico 
Fermi and his associates. Less than 10 years later, electricity was 
pr6duced from atomic energy. Today, approximately two percent of this 
nation's energy needs (almost lO^percent of our electricity) are pro= 
vlded by nuclear power. 



Btei'^gy R€8oia*QB&' from Wortd Imr II miHl' 1974 

* « ^ ^ — s ^_ ■ - '• ^ ^ 

By the end of World War II, petroleum fuel consumption had caught up 
with coal consumption. From 1940 until 1971, crude oil consumption 
tripled and natural gas consumption Increased more than eight=fold. 
Although oil and gas together accounted for approximately 70 percent of 
aggregate U.S, energy consumption in 1960, coal is still the preferred 
fuel in the production of ferrous metals and in the generation of elec- 
tricity. Since 1960j the use of oil and natural gas has continued to 
grow. The following table shows the status of U.S. energy resources 
in 1974: 



Energy Source 

Petroleum 
Natural Gas 



l^uclear 
Hy d ro 



46% 

30 

18 

2 

4 



Source: Naticmai Mcvgy Oidtiaak:, p. Kxii. 

The total energy consumption in the U.S. has more than doubled since 
1^950 while the population has increased by approximately one-third. 
Two decades ago, this country was a net exporter of energy; in 1974 it 
wa's Importing 15 percent of Its total energy fuels and 35 percent of 
its oil , 



The Amertaari Eiwrcfij CrLsiQ of 1973^19 74; Baakgi mmd cind S wmarij 

Around 1954,. the major American petroleum companies began to see their 
'profits on cruile production as well as their share of the international 
crude oil markek start to decline. In 1960, the Organization of Petro- 
leum Exporting countries (OPEC) was formed. Initial membership consisted 
of five leading |?etroleum producers: Iraq, Iran, Kuwait, Saudi Arabia, 
and Venezuela. Their goals were to gain full control over the develop- 
ment of their qil resources and over the rate of oil production" and the 
oil market price. OPEC's leverage was not strong in the 1960's but 
during the period from 1971 to 1973, OPEC members , began to force oil 
prices upward. By 1973, 13 states in the Arab Middle East, Africa, Asia, 
and South America were members of OPEC and accounted for 86 percent of the 
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world's Oil trade. During this period, a series of participatofy 
agreements were negotiated by OPEC countries with companies operating 
within their borders. The situation changedi however, when the Arab- 
Israeli war broke out on October 6» 1973. Eleven days later, a con- 
ference of Arab oil ministers in Kuwait dedided to use the "o1 \ weapon'' 
in support of the Arab cause* / Petroleum-consuming countries were treated 
according to their' stands on jthe Arab-Israeli issue. On October 19* 
King raisal decided to Impose an oil enibargo when he learned that the U,S. 
government planned to send $2.5 billion in arms aid io Israel. complete 
embargo was declared against the U.S, and the Netherlahds; "frfenWy 
states*' were exempted/ Two months later, the OPEC governments wefe 
posting prices of $lL6Vbarrel for crude oil--almost four ttmes the posted 
price that prevafled before the war began. The embargo ended with Ameri- 
cans waiting at the gasoline pumps, still 1n shock over the sudden reali- 
zation of our growing dependence on foreign powers, but not yet truly 
convinced that anything could or should be done about 1t, 

The Tnternational oil crisis of 1973-1 J74 precipitated an "energy crii 1s" 
for the U.S. and other industrial countries. The Arab (Middle East) > ^, 
countries, an important source of our petroleum products, suspended ship- 
ments of oil to the U,S. for several months. But the Arabs did not aausd 
the "energy crisis --they merely showed us that we have a serious energy 
problem. The roots of the problem go back to patterns of consumption and 
production of nonrenewable resources which began in the U.S. during the 
mid-nineteenth century. 

PERSPECTIVE: PRESENT AND FUTURE ENERGY USE \ 



The American high-energy society not only consumes more total energy 
than any other country, but also uses more energy per capita (individual) 
than any other nation in the world. On the average, U.S. citizens con- 
sume seven times the energy of other world citizens. Clearly, energy use_ 
Is an Important part of every segment of the U. S. economy. This country ' s 
energy supply Is based largely upon dwi ndl i ng- fossi T fuel s--petroleum, 
natural gas, and coal. Alternate energy sources must be found. It is 
of the utmost importance to examine the present and future uses of energy. 
€^ 

Pa 1 1 emw of ('ijnswnvt:ion : Tvajuis for Scatara 

Percentages of the total 1968 U. S. ponsumption attributable to the 
four major categor ies or sectors of energy usage were: industrial, 41.2%; 
transportation, 25.2%; residential, and commercial, 14.4X. Any 

item that uses energy might contribute to more than one sector; for example, 
the energy used by an electric blanket appears In the residential category. 
But energy was required to manufacture the blanket (Industrial sector); 
energy was required to move the blanket from *the manufacturer to the shop- 
keeper (transportation sectpr); and enprgy was required to run the shop- 
keeper's operation (commercial sector). Details of energy consumption 
by sector are shown in the chart on the next page. 
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imiiQtriai. Industry, t^e producer of the materials and products 
used by society, is the largest consumer of fuel energy, and in 1968 
industry used energy in the following ways- 



Industrial End U se 

Process steam 
, Electric drive 

Electrolytic processes 
- Direct heat 

Feedstock 

Other 



Percent of National Total 



]6J% 
7.9 
1.2 

11.5 

3.6 

-111 



, ^ Total 41,22; 
..... 'Source: Fergason, p. 3. 

About half of industrial fuel consumption went for heatfng proce^es, 
either by directly burning fuel or by manufacturing' steam. The rest 
was used for running machines, lighting, electrolysis, and feedstocks. 
(Feedstocks are fuel resources--o1l , gas, and metal lurglcal coal— used 
as raw materials rather than as fuel for burning. Feedstocks are used 
to manufacture products such as dsphalt, steeU and wax.) The nkijor 
Industrial groups are: food-processing-| paper^chemicals; petroleum 
refining; stone/clay/glass products; and prlnwry metals (steel and 
aluminum) . 



Tihinapovtation. Transporta t1on=-mov1 ng people and goodo across the 
country--is the second largest sector, and in 1968 used energy in two 
basic ways: (1) 24.9 percent as fuel for burning; and (2) 0/3 percent 
as raw materialsi Consumption can be broken down 1n the following 
nkinner: 

tjwis^^ta^ ^^^|^^y^"Enyr^r Consumption 

Automobi les 55.0% 

Trucks 4 20,0 

Buses 1.0 

Other (Including motorcycles) .5 

TOTAL HIGHWAY TRANSPORTATION 76,5% 



Airplanes 9.9% 

Railroads (freight) 3.5 

Railroads (passongof^) J 
Shipping (Inland and coastal 

barges and ships) 4.8 
Fuel pipollnps 



total' TRANSPORTATION ^ TDOTO 

Source: F>x:plovifu^ Frwvsui p. 4. 



Oil accounts essentially for all energy consumed in the tr.msportat ion 
sector. By contrast, gas is the predominant fuel in the industrial 
sector. * 



While transportation is the second greatest sector in tenii'; of total 
fuel consumption, an additional 15 porcont of total fuel consumption 
come from the other three sectors to support the trdn-jportation complex ■ 
energy is required. not only to fuel transport machlnps hut to build .ind 
maintain them. Tliua 40 pinhent uf total rftrpau .'.^,uuj->t -.-n i,^ 

eoaiatfld !Hth tmnopartaticm. Half the 4b pcrcent"i5 used 'l n ' autonxjb i 1 c 
re ated activities; the other half is used for planes, buses, trains, and 
ships. It Is easy to understand why the automobiln portion of the tran'i- 
portation sector absorbed rost of the shock of the 1973-1974 oil shortaqo 
and why much attention is given to improved ononjy fffirlonry by the 
automobile industi^y. . ' * 



Jieeidmtial. The residential sector Is the third laraost consumer 
of energy, and in 1968 used energy in the foil owl ncj ways: 



ftes-i den t'i a1" End "uVo 



Percent of National Total 



Space heatlncj 
Water hoatlnr; 
Cookiny 

Clothes drying 
Refrigeratiun 
Air conditioning 
Other 



Total 



11.0 
P. 9 
1.1 
0. 3 
1.1 
0. 7 

;^ 1 

19. ^1 



Source: 



p. 4. 



Over half of the energy used in private residences is for s|uiro heatinii 
and, although rosidnntlal air cond 1 t lonl ng accounts for only 0 7 perront 
of total energy consumption, it its the most rapidly growifiq Iteni in tho 
residential usage list. In hot 4}athnr, air conditioners nften tax 
electrical generating facilitios so much that ut 11 1 ty coMipanii"; iiiu'.t 
reduce the line voltage by up to five percent, causini) >s brownout; that 
is, the load on generating facilities may become so (irent that the 
amount of power delivered to each consumer must be nHluccd. A total 
power failure (blackout)* can be causod by overloailcd' ui 1 1 i ty iniuliiiiH'nt 
stonn damage, or equipnwnt failure, ' 



Approximately 25 percent of rosidonti.il energy cionsuinpt itsn 
fonn of electricity- with half produccHl l)y roar-firt-d steaMi p 
Natural gas accounts for about 40 ■iiercent. Of ,ril rr-sidenf 1.>1 
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> Ml . ' li-' 



a 1 low f> ' (]hi'r 1 % ii t 



tni 1 1 (i'l fi* " j r"r now ( On % t ruv f r(} n f ^s-i f !\i f c i '|1 a'. % , M j ^ ^1 ( ^ f • v 

Ofi ml >Hh1 fiat nal ij..!'. ti^r Us iMi^M^jy anP, li i fh^ rr..!<:jM il ',-'v?tU"^' 



r.: i . . 1 ' 



Ih^^ flow u'a' > fouf Mr^TV. a-- i^ji h ^'i-a ;v laoi',? a. 1* 11^ i 'i 

thf- lM/(^'-., alb! fho rwfc at w!i i * h rlr. friia* -jum^;/ p, 
.fill.-, wfiaf If was Hi fh»^ laf*^ I'Ma^-.^ M,-w w 1 -M fh.' an 
innMj .pfinf^ ihanar ifi i fuMjta-* H s^n;;'. ioj-f ani th^t. >jf ;>w If 
riita- :v li'.as'' will saiitlnur ijufina \ hr ^..-M'itirMj >»ai! jr., (Mi f Mi'W ^ .ir 
vn 1 I I hr Mu. ?ra%r tn^' What ofhaiiv ^lur.^inpMiw will J; 

']! -'a t p' » f ^!f'i^a mJ ijia >wf fi ' 



In an attrr:pf fo afva'^^a tfp'sr ipir ^ t i n a. , a f iu as' : mPt J^v | \i w 

(Am pa I) V ( I mk 1 n:| Ahra J f n j '^^H) " ) has [hmmi . ts [snc- 1 ' n f u ?♦ {'rids , 

shaijf-.frJ hs fMp ffsloral li!o!siv A !■ nn s { ra f ; (i|A) If is (^aif^j 

ffiaf [Iw [MfMli.fiofis a lar.jr i n f Pnia f i -na I /pr f i o I ? aii ^ oi a,r ly (!>*^m 



. . -"U^* .-.M -U^^n %i f-.^ «r: - i. ' 



' 11* Hi* 



1 ; . 



.1 : 



■ 1 \ ^ ' 



^ '- * 



1 !^ ■] " n 1 i 



ill . t s in ! ) i ,M) f ] V .1 f f r ( f^fi.M )\ 



if' . t i! 
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ro%u)enti*i1/corTii«^rc inl . t^nd "nonenorny . (Nntn thcit 't)w rosidontlal and 
cnnrvM^ci^i nectnrn ^rn combined \ind that n new i^octor is montionod: 
'nonencrqy. " ^ctu^lly, the= nanoneroy swtor was included before in 
th(: jndu^tri.ili^nd coiTmercidI icctors under the tltlu fof^dstnck . ; 
U*on% difftM-once jn fa?Tyt dnnn not Lonf 1 ic t "with tho data pl^osented 



■ ^v-rr, ' ---.-rr ^ . t.Mun predicted that industrial onorgy 

J.-- iruf qrnwt^ nito will dnclinp sharply throiigh 19B0, officiency in 
f^fierqy wyll jMpidly increases and c?canomic (irawth will bo slower, 
'v^^n }fp)'- I'^nn la 1^90\ thp dernand qiTwth rate will incrcasn, the rate of 
eHicH:^)cv%>in^provpn^ont wiAl %1dw, and econQinic cjrowtli will continue. 

^^te^i^' ' * ]07P* HA reported that Industrial eneruy cnnsuniptitin In 
^iWP^f^ '^h^ [uM^eent less than the 1074 consumption U^vcH and 10.9 
i-M^.ent the 1^373 level. FurtherTOre , the 19750.evel Wc*5 16.8 

;n'!v;ent Ibfi^'^than the projected level for 1975, bAsud on 1*964-1 973 data., 

Khi^ Jndustrial energy consuiiiption decrease in 1 975 was primari ly the 
ro^Ai]t. of economic downturn factors: industrial prnduction from January to 
is tntu^r, Pi/'?. was iH.j porrent below the or-Djected trend for th^t yoar. 
flew^'ver! durinn the sane tinv pe?Mod, efUM^jy inputs per unit of i^idustrial ■ 
outmit wtMM^ 1.; perctMit nxue^than the projprrted treMid for that yaar; in 
uihrv words^, the decrease infOhenty rnnsufrtiilor? for 197b did not reflect 
An irureased enerqy .Mfjeiency, This apparent .n; of efficiency ^ . 
pfehablv was due to losses that ^ccur^ when industry's production rate 
j-; ( i(hM%iMy t)elow opt ifnum ra ^^s . Ilowever, those energy intensive 
i.KSpanit^s wliirh v^M^e visited and 'aldei! by staff MKMnhers of TfA' s^Of f ice 
tif [ ner^jv i:()^e.Mrva t i On showed marked impru)vejii(Uit in rnerdy of f iciency . 
U )\ cle.n^ ih^.^t tMUM^qy, ef f ii; fenc ii^s can bo Improved. In fact, despite 
t.HlifHj (-real ) iMiergy (irires, imlirHrial en^i^rqy pe?' unit out[)Ut 
fri: Readily ui tfie l iftles .ind Si-tins at?.rrat^ of over one percent 
i^^r vtNi!\ with steadily incrfsisinq (HMces, iiitV Tsn.e of improved effi=^ 
( irfur shoulii br at least iisi i^nta i ned , if wt inrreased siiini f icantly . 

i^vrurs torrrMSt for tht^ IrHlustrlal SeCfOr was supported by ffA ^ 
..t ,1* 1 -.t iv % . If! the future, hi()htM' eneriiy [M'lces, flnHnui other econonit: 
f^i, *nrs. i-^ist lih'lv will 4:0ntlnue to occui*. hioher^ unercjy prices will 
•J hh riuM-.iy ^lewth, tuit ni^t fUH t^s Sti r 1 1 y erinu^ipic cfl^owth, 

\ 

^ r>:,rr. V \ sson f oi'Oi; ,u, t cd f thi t, t.ht> .Hiniio 1 

,MH.r,|s' ( niiM.iipt icn in'flu' t rvin'sitortcit Ishi '.cclnr wouhl dr-op s i iiii i f i can tly 
!:„.inw flH. Iii.trnlc rat,'. HA s t ,i ! i t i ( I lUl i t ,i t t'd f tu^ t, Uw 1')/!) t,r<in'-,por- 
t.itiiHi iMH-riiv I iHisiiin|.t infi w.i-. n'nlv 0./' tiffi t;1it liiiihcr than the I<r/'1 Itwel 
,ui(1 i, i pciiciit. Ix'h'w tht' pi/! It'V.'l. On t hr li.ish. of Mi.' '.mjll )9M . 
1,1. I t'.iM-, It ,(pp.->ii-, fh,it till' II, s. was i-iHOvci'irHi i th.- l')/,l-l')/4 
u,r,M fh\t ii.Mia 1 oil (fisls. witli ttic f raicinu'ta t i on i-iicniy ( (Hi'.umpiMtin 
.l-iiMn.) rate '.lowlv 1 iiC r.M I iiy . ' Kcop in mind, huwovol-. tlhit the 1'I7!> 
t ' ,,,r,pof t.U ion ,M!<M'i|v I oiiMfiiipt ion Icvol was 1 ;\ 1 poi'ui'nt Isolow t ho pfo- 
!.'( toi! tiiotui toi- that voar, Nim. ,i 1 i th.it ( ho, pruj d tcU IIA t i-ofi(l was 
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baie^^ on 1964^ 1973 statist 1cf» nnd tha t gasoHriG cor?!ur*i|it lor^ p^r caplt-^j 
tfiiQmh hO porccM hlfjhor than the 1974 level * wm 0.5' percent Mm 
thferoji^cted fid, for 1975, The FEA r,ta tl^Clcs royeal^d that higher 
gaiolirio prfcos (2,0 percent above th^ 1974 Ifgynl) and tn^ a utdfrwhll o 
tfff1t<eiic> helped reduce ,trfirtsportot<Dn en^r^y con^ urnptlort^ 

According tf^ TEiA. sttitistlc!!^ thr^ nmiblnri tlon of a nr-w conicrvft ilon 
ahrar^fi^l^ (a by^p roquet of thi 1973-19/4 Interlia Clonal oil crIlU) «nd 
hf {^'«r onm^y pricn-, rnducr^d t lin f rdn^ |)orf ration nnn njy rnrn Ufnpti on 
dtfeiiiarid rate, Fur thcrnxirn, tim prn^cmt growth ruto U ^Irgiii ficnn Dy 1 
tMn tM growth rrile projected by FTA basnd on 1 9fi1 0^ ?3 d^T tn dndrtow 
re-gulat^o^s will Insurn thfit rtiiton bpcofm? morp^ pffl ^li^nt in the vfirn to - 
zo-m^ ■ ■ ' " ^ 

Um^^ ih mwA th^t^'domestlc o1 1 supplies arc dhflhtjllng 4nd tfmt of) 
Import prl cni,.c<in tip nxpcctcd to iricr^cr,c to a s rnijch n s S15/brTrr*^l by 
1985 if donio St 1 C' drtornfl-t 1 v(?«i tin? not dnyr^lopnd, thf?rr 1^^ Mtllc rn<isCi!i 
^to dblibtExx-^nM prediction thrit dOTnd rjrr.-wth tn in tNo tr^tnnpor ton 
sector >/il I Hrop slnntficfin tly bolow tho hiUnrlc rcnto . !n fatt^ f t n-ay V 
ho t gro'N ti t ^11 * 



grcwth **at€ In the resident la l/cofm^erc Ifll n ectar woijld df^tHnr nftvr}U^-\^ 
ihM en^rgj Hcn^inds ^ouid be met prima rlly by gas and idloctrjc Ity; -ind 
he<it1ng oil cori sum|)t f on wou Id incrra'ir only n^orlor Atnly . AcGorfllnij to 
FEA rfat^, 1975 ^fiercjx con^uniption 1 n biilld 1 nyn (r^sidnntiol {tnd r:onrt)nr 
though 2,? percent ahovn thf? l9/4 civf^rnyu Wivnl^ wa> th(? lairo thfi 1 ')7J^ 
l^wel ,* f^nd the l9^H>ul]din^j energy corisump tlon 9. 1 ptircon t bolciw the- ■ 
projected trend fo r thcit yoar; in olhrrworHs, th^M^rpwth r.ilr df-cMiin^H 
barbed on t:^o I9^j4- 19/3 datn ^ 

The F£A daca ^jI^o showed that: 4 !) Vilh rilrctr icn 1 F^nrTgy u^MUro hy 
thi:? coniTiorriUl/ros tdc^ntl^il ^nctor rmv abovcMho 197 3 ^nd IS^M Ic-^vc;!*; 
^nd (2) oU?ctri^:al (If^nrfM mkI 10,9 p^*r^;ont. frarr tho ;)rcJrr:tfM| nrrnd 

In thi» cortrricrci Jl soctoryand 11 porc^'nt 'Minynrh fho l-)/!) i.jer 

Capit-1 iTt)or(]y u^aq*» in^fui r os i den t tnK rnfmTv*/c 1 al 5cM:t( r f?.ff |)f'?i:rrU 
below the 19/3 riV(M^n()»» IcvpI, porrcMit tM-low rhii V)7^ lrvf>U 0 nd 1^^.4 
(lercont b(*lov^ tho :)rojo(;trd Irnnd for 1 97[j. A% Inrhf* lr.in% pori^H h n 
ancf industrtii 1 ^^ec^ors, rfHluction inthi^ni^iM f f^nrMJiv r nns iiin( )U nn w.r. ^ 
piirtljy the rf* siK t if i.nnsi^rv.it 1 an in^MHu rns .Kid p^irtl y t lir roMjit if 
CCD noniic factor^.*: 19 hnuuoho Id i^Merr;y p?^ - cc»% wrr*^ U^,/ pnr(r'nt 
tho 19/3 Is^vnl ^?nrt 5.b [JorcLMit tibciw^^Mh u 19*4 1 ovt^K It L^ue^ns U kul y 
tha tp ovor the? ToH' j t«^riii, thfi \ Inwdnwn In f^^'inii nt ion ^r i),Hh im ! iffipt^ov^ ii 
efficiency of eriorny use in hou^lnf^ wi 1 I rr%(il* tf^a dnnunil irr^^t^i Hm! 
is si nni fir an tly 1 * th'Ui f wo rmr't ^^it nor v , 

tt -Icj-ar thilf; thorn ar^^ roliabTo niverr^ninnt cat,] f i v||[^:it)rt ;^-v>. oii' s 
:)rojocti^5n th^t thn enorny c onsjinpt ipn icina rut r ate fnr thL r^^^s nk^nii <!]/ 
-^prrrierrial soctcrT'^win de^ lierMod; a% 

rnontipnod a ho ve, the nrnwth rat^^ fn-M^/B wr^i j percn^ii \p thnn tln^ 
prpJoctc>d t rend (b.^sen on P^6^-19;i finiresi, )ific(^ dfjii>3 nd for 



tlfctricUy aM natural gas Increasedi while demafid for h«t1ng ofl has 
decreased since H74 (though H had moderately Iwr-MSfd stncfe 1973), 



f^}ffm^ir}f fmrj r:hnaU4Rian, ExMon fofficaitid that the deMfwl' 9fQwth rate 
in th^ Industrial sector wulfl flr^a decline sharply through 1980, theri 
if^^rca^f?; thflt the dewnd growth rate In the tr^nsportatlofi sMtor would 
drop ilgnlflcantljf b^low hlitorfc rates; th#t tM dewiiid growth ratfi In 
the r^Hdnntlal/cofrrarcfAl %mior muU dPxUm frorn tht lMd-1§N p^rlodr 
^nd that th^ dfimand cjrowtJi rate In the nonentrg^v sfrCWf would remain about- 
th€ sarne. f EA st^tlitlcs siippcirt Ex?con's forecast: th% dati $ho^ that 
the 1975 enertiy cohSijmptlon In Industr/, traM^rtatlon^ and bylldlngi 
was belo^ the level projected on the basis of 1964-1973 data on consump- 
tion levels In tho%c areas, 

In<rf!a%nd con^prva t1 on ^wrflroness a% woll as Incrodsbd energy prices, 
due? to d^lnri 11 nq Cciry- to- recover dcx^stlc energy supplier and to IncroBsod 
Irnportcd fuel costs, will resuH* In further r^ducttOh^ in energy consuinp- 
tlon . Total pnorqy .consiffT^tion for 1975 was 2,8 percent below the 1974 
Irvcl *ind ^.2 pnrcnnt hn]ow th^ 1973 level. If th^ U. aggregate energy 
ronsuf^tion *can fjo Mm th^ pre^en*argo leytl, as It did In 19754 perhaps 
It Cfin rjn hp Inw thp nnn%uri](il1on level for 1972 or ovtin 1971, 

/\s po{)^il8t1f>n fjrowth flfid a% we'hav^ t^™ t^ wk© a full response 

to hlghor nn*?rgy p^lceu the efflcienty with which evnryorie u%€% energy 
will if>^«n^»n In Impartftncr, Tho combined effcctn of Individual considera- 
tion of nnnr<jy nffinirMit.y could rnSuU In a nnarly 1c!V<!l demand for energy 
hnforn thi? turn of the century. \ 
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OBJECTIVE,' TO CONVEy TO THE HOME ECONOMICS TEACHER' THE S 

Si^iSlTi. ^'S' ENERGY PROflLEMj TO URGE THE 

NECESSITy Of IMPLEMENTING CONSERVATION AS /\>ARTIAL 
SpUUriON AND RATIONAL ECONOMIC RESPONSE TO THe 
ENERGY PROBLEM. 



THE U.S. ENERGY PROBt'EM 

Tfir energy probloni Is not new.' In 1744» Benjamin Franklin observed! 

... ninaii fwit ia beaoming oo uKpamivm, and (aa tha 
« iwuntpir ill ftm^f) (itenrgd and aettted) wClt of aoumc gpouj 
tukifaur and diat*or; and new ppopmalo far mvCiig the mod^ 
tml hNiarntng thn aharga and ougmanHng tha henafit of ' 
P-fVf I'li i^ony pavtimlar mathod of mking and managing 
( /., wf)/ at Imjit ba thaught worthy aonaidemtion, ' ' 

Over 92 percent of the U.S. energy consumption In 1975 was accountod 
for by throe nonrencMiblfl fossil fuels. This country nia^ have only a 
few ducatlos of petroleum and natural gas left at current price levels - 
and, although thoro nitiy be enough coal 'to last several hundred years, 
coal (as currently mln.ed and burned) pollMtes at levels that'ntany 
Aniortcans arc not willing to tolorato. BreedGr reactors, If used 1ri 
the 'Future, will produce plutonlunn an extremely toxic olenient. Fusion 
power may not arrive for at least another 25 years--perhaps much longer^ 
and therefore cannot bo considered a solution to our current energy 
problem. Other nonrunowable Pnergy sources (solar, wind, geotherinal ) 
rray be used to a grcjator QXtcnt in the near future, but not in suf- 
ficient quantities to be cohsidered solutions, either. 

Of course, the onorgy dllonima is not a strictly American experience,' 
Its scope is worldwide and its resolution will cut acros<5 international 
bounddrios, for t)ner<)y resourcos are not uniformly scattered around the 
Garth biiL r,ith(?r lie in hi(jhly localized deposits. Nevorthelc?ss. as 
Cl ark s.tiitfid; . . , ' ' - 
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VVi inaintairi Jhn aihnmgu Amariaafi at prvomt aomSovb lamjlo 
r'<:'jiar(<c 'I fOOO^ pou>idij of nonm4tal retsouraaa nuah an nand 
uH<l gmvcl ivid mlt, J ,^50 pnundn of ma tat mhutanmti and 
I6,noo pound;! of fmnil fiala, a IHtld Lam tluin mw 
,jmia<: of umtmm -'aafl yeuj'. ■ 'Niat amount of erwmy^ n/pai'ty 

cquivaUnt of,na<ih aitinen fmving 300 slavas woTking 24 
/.v^up.? n day. (Clark, pp.' 86-p7)^ ' 
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In ter^ms of energy resources, the U.S. Is the most spoiled, self-indulgent, 
and extravagant nation In the world, The U.S. cbnsufnes more energy than', 
West Germany, Japan, Great Britain, and the U.S.S.R. .combined. Although 
the U.S. has only six percent of the world's population, it consumes about 
33 percent of the world's energy,' 

Clearly, this country has a special problirn--f1'rst, because- it consumes 
so much pnergy and, second, beqause so, much of the energy consumed is 
nonrenewatile. The U.S. has five choicest (1 ) increased dependence on 
foreign oil; (2) Increased us6 of eijvlfonniintally damaging coal-. (3) .In- 
creased use of nucleaf find other alternate enei^gy resources; (4) more 
effective and efficient" use Of energy; orJS) reduced standards of living 
due to curtailing (cutting back) energy use. No one of these alternatives 
alone will suffice-, only careful consideratibn of the first four will 
enable America to avoid the fifth. 

ENERGY STRATEQIES 

Several broad strategies can be used singly or in concert to resolve- 
our energy problems: 

Develop "successor sour*ces" to replace oil and gas 
Qver the next several years. 

Develop an energy economy not based on fossil fuels. 
Increase efficiency of energy generation and use. 
Change from a "disposable" to a "durable" society. 

Over, the next several decades, coal , nuclear, solar,' geothelrmal , and 
other energy resources can be developed to replace oil and gas. Of 
cburso, these dev^loprnents present technical challenges, and time and 
capitarwill be required. At the present time, "Strategy 1" Is receiv- 
ing the overwhelming attention and commitment of government and industry. 

"Straregy 2" is similar to "Strategy 1." Both require the same govern- 
ment commitment. But "Strategy 2" (develbping & non-fossil fuel energy 
economy) forecloses the use of coal because it pollutes. This strategy 
emphasizes the development of fission and fusion as well as solar energy 
resources. A long lead time Is needed for this strategy; , . 

"Strategy 3" (increasing efficiency) can "trim the. fat" off current 
energy generation and use over the short run, while saving money. Over 
the long run, efficiency can be increased by perhaps 50 percent,' saving 
even more money and fuel. *^ . 

"Strategy.4" concentrates on overall energy use .patterns rather than 
specific methods. It suggests that the high-energy American sdciety can 
change to a les's energy-intensive society. Some ehanges in behavior would 
have to come about under this strategy, possibly requiring rationing or 
taxing of resources in order to slow th'vppniumption rate of materials 
"^■and^^nergy;-—^"--'-—--'-"--^-^ -„_„-.„„....™,._.-™ 



Strategy 1 : 

Strategy 2: 
Strategy 3: 
Strategy 4: 



While the professionals Implement strategies: 1, 2, and 3 through re- 
search and dfvelopm&ntk citizens can Implenierit Strategies 3 and 4--both 
of which depend upon wise use d'f energy. Conservation is the only viable 
solution for the imediata future. 



' DEFINITIONS. OF CONSERVATION AND CURTAILMENT 

Both conservation and curtallineht 'are activities which lead to reduced 
energy damand. CdmervaHon is cjeflned as the wise use of energy which 
results frdm a rational response to price changes or a shift from less 
to tnoro available fuel resources. Conservation does not cdhnote a 
denial of the "Alnerjcan dream," though niany people believe that this is 
so. Rather, conservation attempts to change citizens from being high 
energy users to low energy users by, reinforcing "saver" values In prag- 
matic, mdrtey-saving terms. 



Curtailment, on the other hand, Is a short-run strategy that 1s used to 
cope with acute energy shortages; for eMmple, an o1-l embargo would Induce 
curtailment or cutting-back of petroleun consumption among those affected 
by the embargo. .Curtailment requires denial. If we conserve our energy 
•resources now, we can ayoid possible curtaflnient of these resources 1n the 
future. •" • ' 

Conservation Is a long-term necessitj' that should be Implemented for 
five basic reasons: ' . 

1, Conservation saves. money; lower cost material 
resources can often be used to achieve the same ends as 
high cost energy resources. • 

2. Conservation can expand our range of energy choices 
because it permits us to select those energy sMpplv technol- 
,ogies that are most acceptable (for exanple, solar energy) 
and reject those that are relatively objectionable (for ' 
ejcample, coal energy). 

,3. Scarce energy resources can be freed for use in 
developing countries by conservation. The value of an 
' incremental supply of energy in & developing country may be 
much greater than in a developed country. . 

4, The U.S. dependence on unreHable and costly supplies 
of foreign oil can be reduced b^ conservation measures. 

5. 'Conservation measures will help provide energy 
resources for future generationsj they will help to prevent 
future generations ..from having reduced standards of living. 

'....[adapted from Moss, pp. 1-26] . 

Conservation 1s not an end in Itself. A 1975 FEA conservation paper 
enti tied,." Group Discussions Regarding Consumer Energy Conservation" 
found" that A energy conservation is generally viewed as a "time-buying" 
strategy that will be, implemented onl^ until some new. Infinite, imx~ 
pensive source of energy is found. The American society can then continue 
to be sponed,'vself-1ndu1gent, i,and extravagant. Many pre-teenagers 
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romantically bellfeve that a "St^h Trek" world, with Its "new"energy re- 
soufces, will be theirs or at least their children's. But the "new" 
energj/ resources (fusion, for example) may not be impletnentecl for quite 
a long time and, when they are, will probably be mope expensive than 
we think. Until such resources are developed, we must act with the belief 
that "new" .resources may never be avai lable, - 

' * • ' * _ 

Citizens must Become aware of the need for and economic rationality of 
energy conservation, it' a aimpty a etvatSgij for getting the moot for> our 
mmy. Home econonilcs teachers espictally are in a position to promote 
this understanding, but they'shOMld take note of thefollowing warning in 

the CiHaen Aation .Quidd to Enevffy ComeiPVaHon: , , 

Xt ohouU go iHthoui mijing tMt if ym ape not pmatiaing ^ 
' . 0mr0j oonofrvationj you aanH mr^y mtl aak others to do 

00^^youx* 0nthU3iaBm' arid'' Quao0QQ witl b& the b&Qt reaoon^ . 
^that othGTQ wilt want to Join ybu* [p* 55] * . 

^ After home, economics teachers have put Into practice their conscious 
decisions to practice good conservation before they urge conservation 
fiieasur^s on their students, they niust carerully formulate for class pre- 
' sentafcfon a whole range of reasons to justify their support of energy con- 
ser^vatfon* Their support of consei^vatlon fneasures should be based not only 
on nation^.), sociaU politicaU and econornlc reasonsi but also on a moral 
sense of waste and the need for Stewardsh Ip^-ari cHeTgy aomervation ethia. 



AN ENERGY CONSERVATION ETHIC ^ 

One hundred years ago, the Indwstrlal Age swooped down upon- us. without 
warning. It tantalized with promises and v^lsidns of prosperity forever 
in a nation overabundant with natural resources, The Protestant Work 
Ethic that had' established this country gave way under pressure to the 
demands of a ^'Consufner Society.'*, Concern v/itti production rates became 
parair^untt concern with use of energy and natural resources was Ignored, 
"Real" costs of manufacturing were mis leadi ng .in a time when energy costs 
were artificially low and/or government subsidized. Products were deBigned 
to be tossed out after one juse or vept^aed by newer models each year 
(planned obsolescence) , New technologies v/ere instituted in our factories, 
homes, and offices without regard to energy use or efficiency. Such atti- 
tudes and practices quickly lid to compVacency and false security in our 
highly energy-intensive sdciety. ^ - 

A growing , number of Americans are beginning to. realize the value and 
necessity of a revised lifestyle which Incl udes both "Voluntary Simplicity" 
and -^an -'Energiy: Conservation Ethic," Such changes in attitude and thought 
can carry us feez/^nd coSt-saving responses* Home economics teachers must , 
make clear to their students that this nev^ ethic Is based on a realistic 
comprehension that many of the raw materials on which current living stan- 
dards rely will be expended in the forfseeable future-p If but for the^ 
, sake of, future generations* teachers fnust awaken in themselves and their - 
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studints "a moral serise of waste and greed" that will laad to the acdep- 
tance of an Energy Conser;vat1on Ethic, - 

, CDnservatlon 1s a rational act to achllya and maintain an amenable 
1 Ifestyle at minimum price* Such an Schleverntnt cuts waste/ For txample, 
W'asteful use of heating oil can be dacreased by adding more Insulation to 
a homa. In the long ruh» money will be saved. Also, consarvati on measures 
inerease efficiency. For exarnple, you can buy in air condltlontr that 1s 
more energy efficient that another air conditioner of comparable slEe and 
quality* The air conditioner may be more expensive to bify than the less 
efficient modeU but tn thenong run more tlollars will be saved In operat- 
ing the mre efficient model than the difference In cost between the two 
inodels. * > , 

It is true that cohservatlon can affect employmentt but It Is not neces- 
sarily true that conservation TOto employnienti For example, decreasing 
the production of disposable bpttles leadf to a dicrtase In the number of 
people required tO' produce the disposable bottles, a decrease In the number 
of people needed to pick them up, and^ a decrease In the number of people 
needed for hand=^fining the bottles. But on the other hand, returjiable 
bottles fnust be transported to the factory and washed. Actually, return-, 
able bottles require more net jobs thah disposable "one-way" bottles. 
Another example: jobs lost in the oil or electrical Industry^due to a 
lower consumption of heating oil or electricity are more than off^set by 
jobs, installing ^nsulatiori, , _ ^ 

° Because an Energy Conservation Ethic may be a difficult concept to 
graspi teachers must make a major effort to help students, understand our 
energy situation and foster in thenn an awareness of the difference between 
essential needs and nonessential desires. The Individual who possesses an 
Energy Conservation Ethic gives great thought to the following questions 
before buying any products whether i| be an air conditioner, can opener, 
or synthetic fabric: 



2. 

9 

3, 

4, 

5. 

6\ 

a. 

9. 
10. 

11. 

12: 



Do I fealty need it to be happy? 

0iat aould l/m used aa a auiaWtMfce or attemaUve? 

iHll bziyinff it promote a more materialiQtia lif&8tyt&? 

lu it inescpenBive^ yet effiai&ntj in tBma of to-^l 

Qoat?\ ' 

HcM Zo?\g wilt it laat? 

Can it bb mayalGd? ' 
Ifliat i^m&oupaeB are iti it? 

Are the enerffy rmBOu^aee eaarae or nonrenwdbte? 

From what qowttri&B da ' the reBouraeQ aome? ' 

Ai^e there dihet* reeowpaea whiah aould be uQ&d to make it? 

Did its production meutt in ai^ifi<oant envirown&ntat / 

eao togiaa I ^vage ? 

Will its uem remit in Bi^ifiQcmt Bn^irorm&ntal/ 
eao togiaa t dmagm ? * 




I Ah "Energy Conservation Ethic" Is a' conscious effort on the part of thi 
individual to think In terms of wise and efficient use o^ resources when^ 
dtveloplna. buying, or consuming them. It reminds one of the stewardship 
responsibility to maintain an ecologlcar balance for survival, that .the 
natuJ'Sl environment Is not limitless in its capacity to assimilate waste 
and abuses . > ^ , 

Several types of energy conservation activities are Implied by an Energy 
Conservatlbn Ethic: , , 

1. Activities that can save energy, as wftll as money. 

2. Activities that save, energy and have no apparent 
disadvantages f . 

3. Activities that saye energy but have some minor 
assoctated disadvantages. 

"Keeping thermostats set In the winter at 65 degrees and 1n the summer at 
78 degree* fallS'-ln the first category; not only does this action aave • 
money, but it can Improve one 's health. Installing storm windows and doors 
is also In. this category; these Items can quickly pay back their Initial 
costs through lower utility bills. The same is true In the case of addi- 
tional insulation, especially 1n older homes; the cost of Insulation is 
normally less than the amount of money the resident will save over-tlme on 
energy bills. CarpooUng Is another way to save both tnoney and energy 
Buying fresh produce rather than canned, frozen, or dehydrated produce is 
yet another way; for example, the production of one pound of white potatoes 
(e?<clud1ng packaging) requires: • ^ 

6,250 ,Btu's - fresh 
. ' > 9,000 Btu's - canned . • 

14,950 Btu's - frozen 
26,700 Btu's - dehydrated 
[Energy and Food, p. 1] , 

Besides, fresh potatoes cost less at the store.. , 

Appliances that save energy because they are more efficient than com- , - 
parable products have no.aDparent disadvantages for the homeowner; therefore, 
these products fall in the second category. For example, the possible . 
additional price of a more energy efficient air conditioner may be offset 
by lov^er energy bills. Furthermore, there Is no apparent disadvantage to 
avoiding products with excessive packaging. Every supermarket plastic bag 
Sdds approximately 170 Btu's to the product's total energy expenditure. 

Using returnable beverage containers saves energy and creates only minor 
disadvantages for the homemaker. A 16-ounce RC Cola returnable bottle 
requires 7,B36 Btu's to produce and can be reused 10 to 15 times. On the 
other hand, a 16-dunce, non-returnable RC Cola bottle requires 6,002 Btu s 
to produce and tan be ustd just once. ■ 
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Tht fonowing "Intrgy .Certstrvation Crted" Is a possible f^^prtsslon of 
thi intray eonservatlmt ttthici 

J pUdge that T 0iU Ueom to parHoipat$ mto^ 
mHoatly in c^tt thaQ& aoriQermtim aativitieo 
wMah no dpp0^0f$t Mmdvantageo ta myQ&tf 
cmd whioh rmqvd^ min'^tal enmrgy on my part* 



I f^thar plmd00 that althmgh Qevtain aonmrvatimi 
aativitigo may' fmm nrCnop p&pamal dia^mntag^Oj 
I will votmtmr m pmi^tidipdt0 in tft#m. 

And in ths mvefit that tha&e aativitiea are not 
euffiaient, I witl taZmrate thoQ^ aativitieo wMah 
may prodkLae eeHm^ dierupHmo in my Hfeotylm. 

I pledge all thi^ in the intereat of fui^irB gene-s 
rationo. 



It Is hoped thit teachers will Instill this or a similar creed In them- 
sglves iind ih their students mi that students will urge their parents to 
participate In conservation activities. Educators can help the Energy 
Conservation Ethic become a way of life; educators can help create a more 
efficient, durable society th^t pares about the energy Inheritance 1t will 
bequeath to future generations. 
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OIJJECTIVR; 



TO ENABLE TH^ TEACHER AND $MI£NT rO%ECnmtZ$ * I 
nOTff ENE,RnY-WARTINn AND ENKWiV-CONStRV INH COM- 
STRUCTION FEATURES FQ|?, RE S JOTCIS ' AND TO BF AIRtJ 
TO DETERMINE MEASURED' WUrtW flE TAKgN TO 

tMPROVE A RESrDE^TIAL STR UCTMW R ENERGY EFFtClfeHeVj 



Many finilgn nnd ronn bruc t1nn frature^ e|l ^ t j^irt^ch crtff<)R f ncorporf^t^^S 
into ronidnntitil ntructurrn to rGduco thcftr r^Twr^f (^On^umptlnn. IM 
of a home (its roof, hidii%, rtnd foundation) protw,U th^ qccupant^ ffrq^i 
outntdo eloTOfit^* eind influonrip^ whcit qnn^, nn in litif* hair.F!' by drffninq th/^ 
intrrlor ^pncp. oince thr» prlm^ir^ u%c? nf Rnnrqy Srt th<i homn J% for ^h^^aUnr) 
and dooJinti, cons Idcfrrthlti fmnrqy ^^ivlnf)^ tfln bf^ RjChi*?v^d by fmprovfnfj V)^ 
'nhcll of tbe hOfric, A nnvlnr]^ nf ?n to 40 p^rcf^n^ Of current onorqy COfl- 
^umptlqn in, an cJveraqc homo could bo oconomlft^i Tj/f f^f(;>)fnvpd hy fmprnvlnq 
tho 5heII with In^ulntlQni t;^glkjnfj, wya thers lTi|/ip1 fii^^, and ^iturm wlndoifvi!!^, 

Thp primary funLticHKcjf Lh*? rr?^ idrnUiiJi >hcil I B prnVlrlM ^^^^f^fi^H 
jM.' (tho prnprr trmpnf ^turf:, huiiTidHy, and jlr nvOVifcTOrtt to crMtit 4i foiOtl 
Inq of romfort) for the tfihtib I tiwi tv^ M nn r^f^ffi^ |,n frtr mndprntn ^rm 
inh^hiUnt%, thi^ cnmforl^/om P,^)^' frnm fiR^'F 1;^ ^f'^f ^nd U! to 
jHVrcrfit ria4i;ivr hijnUdJf.y, In %i^i|cii^^^ (in'Ail^ i:H*fr hDUsn)- with 

jnterJnr:x<^i^r.|,;^^>l^Ti ndnpHn^ ih^ homfj to' utilUM Uio 

nofMK to bn usrd fu m.iifif,ifn rrnsonnhlr rnmfnri:, (Mf|iirr ! drfinr^i thn ^ 
rrhttlnns/jlps of fujmidify ,iiu| h-nit)f^ra t wrr I ri iivUhNinlnq ,1 iumfuri.iMo 
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UNIT 3. 1 



THE SITE 



objective: to EMABLE TH? teacher ANP student to flECOQNIZE 
ENERffiY-CONSERVINQ AND ENeRGY-WAST ING EFFECTS OF 
SITE/ ORIENTATION, VGG{-TMlON USES. AND ROOM 

locXtion. 



To 'en^rqy^ naximum use should be made of nntural m^n% to 

.prqducp a hfa-JtHfu!^ Hvabic home €?n\r1ronrent with minimum use of ^ 
mf>charrical cqulpm^^^^ control. A primary cohsldcratron Is thp 

/iit*?--the plfice wHerp t,hf? home Is to bo biiiU or where? it iilreiidy stands, 
the slte features may be positive of negative factors in terms of enorgy ^ 
' tpqu^rem!^nt^ ririd ^ unique, The^major factors of climate andy^; ; ' 

vnqrtatlpn.detentilnef the proppr ^rt^ (posltlian with relation to tlie 

cdmp^ss) pf the hope's features as well as that landscaplnn which mlghtV 
reduce? mechanical neatlnfj and cooling costs. Genoral orientation con- 
nider^tthns Include: . ■ 

1. , The. bui Idinq shnuUi be nrlented^ to maxfmOe ex()osure to solar 
rridlaffnn durfng the heating leanon. , 

?. The relationship of the building to outdoor 5paces should be;;' 
designed to max Iml^e^^ v<1 thi n HmUn* air movrmf^nt in iiot wea ther^i? 4h?i 
minlml/e air movii^nK!n(. in cnid wrather. 

> - ■ 3. .Or lenta t ipn mmt rerngni/e the nffert of nearby ■btft ldlnqs dnd^ 
topograf^hy . ^ ; \ ■ 

4. Ihe reiatinn'^.hip nf the buildinq to {)utd0nr spaces should 
maximize solar Impact/for snow, melting, heat in running in> 

spring anfi fajJ ^ f^<^,:^ ; ■ . ..^ I - ' ^ ^ 



Or 



If'fita t ion ^ii^Uld prrmlt tHn uJ..p^ p.f pirt'iiide air rfjovement for 



na f ut M 1 v»*n t Mat kjh 

6. Or' liMita t ion sfioHld pi-nvlde iov Um' ads/antageous use of trees, 
t()poqrfiphy , water, and views. ! ; ' ^ ■ V 

/. Or i<Mi ta t inn shuu Id he sijiled to the I i festy l|i . ; pf tlu^ htjf^l^ 



The Uni ted' States 1s nvido up of four rrglona] cl inKite zones (as shown in 
f igure ?): ' c<i^1:d;^ temperate; hot-arid; and 'hbl-huniid. ^ rach area has charac* 
teristit: constHut'nt' elenKmts , sijcti ajs tempera tiiri^'^ rnlative hiimidityi 
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radiation, and wind offectf;. It H im total effect of thcso ele^nts 
which should influence the orientation of thv home and IdndsCdping of the 
% or optinvil un*?rgy ccnsorva ti on. 

Of mjor concern arc the waj^s the sun and wind affect a given home and the 
ways in which these effects my bo fnodlficd to conserve energy. The sun 
Pfovfde^ "free enurrjy" durinfi coal poriadn and excess hcjt during warni' 
periods. Tho wind, on tho other h^nd. Increases heat Toss cool periods 



but can bo Ji>ed to rennve unwiinted hOiit in 
rel atlonshi ;)s are shown in Ff:juru 3. 



timo^ of oxccss wrtrnith, Those 



To better understand the effects of tho sun* it 1 s^ helpful to understand 
its path Lind position at different times and seasons for d nlvon geographic 
location. Al thoufjh thr^ sun rises in th^^ east and sets in the west, tho 
exact pDlnts of the cuirpasn atlj^hioh it rises and sots yary with the qea= 
firaphic location. Alno, In the northtMni heniisfihero , the sun is higher in 
the sky in the suniiior than in thev^lnter. As shown in Figure 4, a south- 
facing wa^l receivers ™ximurn sun in tho winter, ft is Jifflctjlt to mke 
oridfi tat ion ()onera 11 1 ies due tn tht? niany variables to take into account: 
the wind, soason.il ch.inyi-^, rngicn.il climatic differences in the United 
States, local topography, ntc. In the northern latitudes thf^iro is n need 
to orient the t>uildhui towjrd tne L.un iv:. in Fic|urc 4, Ho^Qvar, \j\ 
southern reqians, the axis of the building should be turned to rivoid direct 
soljr radfdtlan and orfentcd toward cnolinq breezes Instead.^* In the rnvQ 
tempe?\ite zc:>nes, whert^ winter heatinr] and sui]int?r conl in^j are both impor-^ 
tantt prlentation iecon^es more di ff leu It. Generally, honics should be^ 
oriented to the southeast to ini^dnii/e solar heat (|ain in the nxirnings and 
winter and to mlrdfiiUe the impact cf the low, hot aftornoon sun,^ the 



north vAcle will be the cool 
natural light penetration , 



St sldrwltti the least epportufiity for direct 



e effects of wind on houslnf] titi ve t6 t^o consitfered t>oth on the outside 

/' / A 'n--St?e Glossary for defini' 



The effects of whuI tire ](»ss predictJtdo; they vary witti sunson and lo- 
CAtion, Mil nkiy be offset by b.n^riers such as nearby phinting and terrain, 
Th 

(because H)f a 'fiiu-.K i .u. n\u:o/t'v and fn 
tlons) and wlthifi the structure Itself. Wincis should in 
cold weather, hut iidniitttkl nnd utiltred In hot weatti.or\ 
a cold cliniati* hoim^s shiMild he shielcied (ran] winter winds a nci oriented td 
rect*lve i:ow)l iiuj suinjiitM' l^ree/t*s. 



)1 ockeii duri nq. 
For ei(aiiipl(», i?f'1v 
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A sjgrHficont cofi trd bu tion to ttie field of ^cl imatica 1 1 y responsi ve archi- 
tecture has been the ex[HMdrm>nta 1 work of Victor nii)y^y of Pr inctiton Unlver-I 
sity, 01 gyav rt^soUed^ sonH^ lorig ileba ted |nMnci|dc^s relatinvj to clinialic 
louj^ing. f lijufe ' » ■ j »^ ....... . 
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ttie effects of wind ofi housing 
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Proximity to bodies of watyr 
has a nioderating effect: 
during cool periods (at night 
or in winter)* the air moves 
from the warmer water to the 
cooler land; the reverse occurs 
during warm periods. 




Higher wind speeds occur at the 
tops of hi lis j thus creating a 
greater cooling effect on the 
windward side and less turbulent 
wind conditions on the lee side. 
(Nate: ThB qIobbi^ the lineB^ th0 
greater the uind speed, ) 
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D 
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wind Effects around buildings are most pronounced 
on the windward side at the corners and roofline. 

(view from ahaiye, ) 



Figure 5. Wind Effects. 
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wind .effects around butldings are most pronounced 
on tha windward side at the corners and roof line. 




In a housing row^ the first windward home takes the 
brunt of the wlnd^ reducing the Impact on the others. 



Figure 5. Wind Effects (continued), 



Source: Olgyay, pp, SI, 50, 103, 101. 
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VegetaHm FaotoTs " , ' " 

In additfon to the-esthetlc value .of haVirig trets ;on a home site, trees 
can have « beneficial thermal effect on the home. In winter^ evergreens 
can be umi as windbreaks to reduce Nat loss from the building. In sunmer, 
leaves absorb radiation and cool the surr^undtng air through evaporation. 
But above all, trees and shrubs can provide shade at the right season. This 
trait makes deoiduouB trees (those that shed their Teaves)^espec1ally 
valuable when placed close to buildlTigs since they can limit the Impact of 
the sun In suimer without interfering with winter sunshine as shown in 
Figure 6, 

Leaf>r^ vines are also valuable for sunny walls in hot weather* The proper 
selection of vegetation Is important -to Insure effective results. The shape 
of the shadoiv as well as the shape and eharacter of the vegetation Itself 
In winter and sunmer must be kept In mind, For examples a shade tree may 
be too low to permit cooling breezes to reach the home, or a row of ever-^ 
greens u$ed as a windbreak may also block the benefits of the morning sun. 



[SEE ACTIVITV 



Room Ori&ntation 

In the evaluation of room orientation * the most important consideration Is 
to secure desired conditions in living areas during the times they are^ used. 
There are many determinants In selecting room exposures for a particular 
site (e.g., view* traffic, topogriiphy), ' For best thermal cohtroli solar 
orientation should be a major consideration, The matrix shown in Figure 7 
was developed by Jeffrey E,'Aron1n suggesting sun orientations for various 
rooms in a residential building In a teniperate or^ cool climate zone,^ He 
suggested orienting those rooms which are used primarily in the daytime 
toward the east, southeast* south, southwest^ or west in order to receive 
the most $un, particularly 1n the winter. It 1s not recommended that 
bedrooms be oriented to the west or northwest begause of the glare and 
heating effects of the late afternoon sun* 

The treatment of the outside walls 1s also important since proper 
solar orientation is not always posslbTe or desirable! If an exposed 
wall is properly protected or equipped with shading devices* the negative 
effects of solar radiation can be avoided. 

Another Important consideration for therfnal control is wind orientation. 
The goal is to protect living areas from winds in cool periods but to 
admit and utHiie breezes 1n warm periods. Therefore, it is best to 
orient areas with least use (garage, utility^ closets , storage, laundry) 
toward winter winds and those which receive the most daytime use toward 
summer breezes (see Figure 8). , 



[SEE ACTIVrTY C J 
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Summer Winter 
Figure 6. Climatic Impact of Deciduous Trees 
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Figure 7. Sun Orien tations' for Individual Rooms. 
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UNIT 3.2 



BASIC CONSTRUCTION 




OBJECTIVE.' 



TO ENABLE THE TEACHER AND STUDENT TO RECOGNIZE 
ENERGy-CONSERVING AND ' ENERGV-WAST I NG CONSTRUCTION 
FEATURES IN A HOME AND HOW THEY MIGHT BE IMPROVED 
TO INCREASE ENERGY EFFICIENCY. inHKUVtD 



In a federally sponsored study, an analysis of hwting and cooling losses 
for a typical, single-family residence in the B*1t;tmore/Washington, D.C. 
area revealed details of where heat flows through the shell.' The table 
below shows the distribution of hratinj am aootiytff /<:v.v/n (the amount'of 
heat loss or gain per unit timo imposed on the heating or cooling equipitient) 
by major components. Evidently, there is great iMtential for energy conser- 
^vdtion in the improved desic)n and construction of A homo's shell. In view 
of rapidly rising energy costs, there ar<j mmy anerqy-saviriy design op- 
portufiitles. Howet^or, it should bo noted: that a fthvture which may bo worth- 
while in one geographic region, may tu>t hi'' in anothor. 



ComponGnts 


Percent of HeatiJig 
toad 


Cel 1 1 ng 
Floor 

Total. Window 

Total Door 

Total Wal 1 

Inf i 1 tration Load 

Internal Loatl 

'Total 


3.7* 
? . ? 
13.6 
1 

23. 9 
55.? 

1 6b ,0 



'ercent of Cool ing 
Load _ _ 

?,3 
lA 
4. 1 

^ 1 . 

35.1 f 

TooTd 



*The celling was well-insulated. If it liad not hmn, tfiis would have been 
much greater. 



sine a)hi ..jj' //■ 



irni ' 



The squiire fA^otnge of c\ houso offectn t\w coM,-bol:h initinl nuMav and 
continuiric] mn Ihtenanco and oporation. Ldrger homes T^quiro inai'O cun- 
struction iiiiiterials and lorqer capncUy lioutinc] ond cooling oquipmt^nt thcin 
do siiialler homos, as well as mora fuel to ma in to Sn ^ comfort zono within 
the houso. It makes sense to ivy to satisfy the occuparit's needs within 
a nil n1 mum aj'ea. 

The optimum shape is one wiiich has minimal hoat; pin in summer and 
minima! heat loss In winter. Ttierofpre, the fonii af a house depends upon 



42 



ERIC 



- _ — ■ I .. ..■.■.■.^.^^.pp.......-...:' ft i 

tho clirtkUic region. Three factors help dat^iirtfi'ffie optifnum shap«£^ Vfatyrfftt" 
to-surfacti ratio; solar exposuroi and potet)}(,^l ft^r 1 hsulatlon,', , ^The Vi^lwfftv. 
to-siirface ratio' of honies' is, itpportant, ' but c^h^ot be -considered '^Hm 
dctormininfj shape. It might appear that;a cutllcjisi house would him tht* , 
least heat los'. .and gain because it is. compfjet, twt th\% is not %:S%f^,, 
The optimum shape for thertnal impact for evt«ir>f elSme is a rectangl «i wUfh 
differiTig degrous of elongatian' along the «aist*w^^r; t direction. " Throuc^h „ 
experimentation, the optimurti shape for eacm cTirfWte has been detwrml ne?J 
by Qlqyay. These shapes are i 1 1 ustrated in PI gun? 9. HoWever, 
was concerned solely with thenTidl impae.t ancJ r»ot consider,, th| paWptii-vl^ 
for Insulation. The National.' Association of yHW? BufTders (NAHBJhfflS/ v 
shown that, the potential for insulation is tt vfif)/ Important factor 1 Mi ■ 
determining the optimum shape of a home for tteffMl efficiency,^ For 
example, the NAHB has dIsproVtd the impressirafr that a two-story house 
affords less heat loss and gain than a one-Sliory hOust^ of the saw^^qw^re 
footage. In this- case, the g%fHng area make^ tlw difference sincfi ti^i]- 
ings can be nwre offectivoly Snsulated than Mils, If six-inch wflill U»wds 
were used and if the insulation had an "R'-Vft1uif>" equal to. that dF' thdv cfil-'. 
ing, the ono-and two-story houses, all other faf^Hirs be inn equal ^ wtiuitd , ,. 
h.ivt^ (;qual. htMt gain and Ids'".. 

Thn volumo effect (as the volume of i\ cului Iji^fM^os, it^ voUm-pi- 
surfacn^area nUion incrnason, d!y shown 1n Flpro 10)' play^ a morn imw^r- 
tnnt rolo in larqo bundinys such as apartment fhOU^^DS or condnmlriil wffi^ . TO^ 
climate affects lartjo buildinqs much les^ thm bulldincis t?eci^W^^ Of 

the voluim-tu-Hurface aroa ratio, Ficjuru 11 1ndkao$ that an irM;(;^riOf 
apartmont may have a lower heatiny and cool In^ :;(5^^d bi^cau^o^ it ^t. 
surface area exposed tu the weather. 



The efierriy efficiency of a home can W imtf^tm^^ ^0 tu 30 petxifRt *^Uh 
profier insulation which wMI rediice tlin IfuicJ m l^iWtln^) and coonr^ri K'<]i^i\> 
nKMitJ^- Insulatintj i^ one of^ the most impotrum/ij:^)^r<x/ conservation mm^^ 
sures for a home; it makes ppisible the u^e Qf |f^)olU"?r capacity hc^^tlinQ 
and (oolinn equirrtnent as well as savifiq on Qp^r^^tinfl costs, rur mi^tH>U^ 
in a l!)Oi) sciuari^ font honie in a tenHUrrate c)\mt^^ at three cents \m^^ k1lo- . 
watt hour, six inches of ceiMnu insulailnn save annu^iny On 

htMtinc) and eunlint) coses; 3.b inches of w^ill iri^^y lati on t.ould sa\^^^ $^^€0 
aniujally; and inchc^s of floor insuiation comW ^uiye $170 annii^llyJ' 
IMaceiiHMit of: this ii\sulat1on Is shown in fi^uri^i 'Vi^. 

On a t:ost-[ientM i t ba^is, the money arul effort S|MMVt to heavily 1nsuil^n:ft 
,1 home will [w rt^paid iw Just a few yi^ars throuC|h Iqwe?^ htMtiiui C\mi CiK^Vfna 
t)ills. It is more cos t-ef feet i v(^ and easier to flreuilato durinq CAhmtru^-^ 
lion, but it is tuMieficial to ireujlate existlnc) homes as well, 

!?hniLtf:.>n is any iju teria 1 that [irovides r^n 1 StKiiHie^ to the flow of 
fr'uin ane surface to another, . Di fforent maiOfl^il^v have different InsuU^lii^) 
valui^ fiVr rxaiiiphs ori!^ fnch of mineral wool Ofr f tl]t)i^(ilass lias the S^^TO 

... . ■_ - — .v— i:^---Jav^_-^r;j-^^^^^^ 
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insulatlve value as 34 Inches of brick!^? The table below shows the 
Insulatlvo qualities of housing construction components. It points out 
the poor Insulatlvo quality of glass as opposed to a celling with six 
Inches of Insulation v^hlch has a good insulatlve quality. 




SOURCE: TVA, "Insulnto for Savincjs & Comfort" 

The ablll ty to InsulatQ is not dotoniiinGcl solRly by thickne«;'i but also 
by weight and density. The efftjctiveness of insulation Is usual ly measured 
In thermal resistance (the ability to stop heat flow) or "Revalue." The 
higher the R-value, the bettor the rosir.tancc and th^ porformance of the 
Insulation. The R- value is marked on all insulation on the marlcot. The 
reconTOndcd minimum R- value for homos varies frnm area to area. In rrrast 
areas, ceilings should have an it-value of l9-3fl-. outside walls and floors 
R-n-22. The Tennessee VaTley Author! ty's (TVA) "Super Saver flomes" pro-' 
Ject for the Tennessee Valley F^nnion rocoimifjndsi R=3n insulation value In 
the celllnn and R- 19 in the walls and floors. The; fannorf, Horo Administra- 
tion (FmHA), the largest sincjlu financin'j agency for housing in the State 
of Maine, reconmonds R-3a, ceilings; R-19, wallb; and R-HZ. floors for 
optimum Insulation. These rocotiim?ndation5 are consistent with those given 
In Figure 13, lllustrdting the recoimicnded "R-Vdluos" for six U.S climate 
regions. • 

; ■ "* 

Many l(inds of insulation arc availablo-fiberglass, mineral wool, cellu- 
lose, f1ber=blown, venniculito, polystyrene,, and polyurothanG-^-^and coimionly 
used In homes and may be either blanket or loose fill, iriankrt or hatt 
Insulation Is constructed of mineral wool or fiberglass and is available 
1n continuous lengths, in various widths with optional vapor harrier. 1:000^ 
/iZZInsulation Is made from mineral wool, glass fibers, wood fibers, or 
vennlcullte and can be installed in new or existing homos by machine' 
blowing or hand pouring. Foam insulation, which is available in rigid 
boards and liquid spray, is also used in iiomos. It is particularly suited 
for appllc^lons where very little space is available or for insulating ■ 
existing buTldings. Of the above, the blown and liquid spray foam insula- 
10ns require special equipment. The batt and loose fill types of ■ 
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Sir 



Sourfc^ ' Owens -CorAl 



Figifre 13» New Recomniendcd "R-Values"; Ceillnos/Hajls/Floors 
for six UiS. climatic zones, 



Insutatlon are easier* to Install and can be done by most anyone. 
fhl^Ljffn?"? Insulation of o home would Include all surfaces exnosed to 

in a 20 percent savings on heating cost^. if five million homes with In 
adequate attic Insulation wore upgraded, the U.S. dcm nd for reslde^^ 
heating fuels would decrease four percent InqfAiiTfLrt L f ? L . 



Tnfiltvation 



< 



Of Ho?tS''J'? '"^ thchablts of the occupants. ASH^f (Amerl In Socfe y 

^^•f^'^' T^'' ^^"dow openings and'c oslngs the use oT 

exhaust fans the use .of fireplaces, the inovemont of air with n the house 
I all affect infiltratidn. Asido from these sources of InfiU^ ,^2 I 
I'Kofs"^"^^ around doors and window,; as°Sl^s^|?I]rceliiy"I^^^ 

There are two appronchos to ^decreasing infiltration. One is to foster 
conserving habits tn occupants. The other is to seal crac s leveraf Us 
for reducing infiltration arc. included below.- several tips 

.2. Close damper when fireplace is not in use. 
3, Use exhaust fans sparingly. 



; versa. 



4. Close central heatirig vents when using room air conditioner and 



Vice 



, •] operating'"^ alT windows tightly closed when heating or cooling equipment is| 
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1, SmtsHop mtlB, ^ Sactldns sometimes bverlooked are the wall between 
living space and an unheated garage or storage room, dormer walls, 
and the portion of wall above the celling of an adjacent section of 
a split-level home* Pack Insulation In narrow spaces between jambs 
and framing. 

2, CmiUngo With aotd Bp^mo oi^M mi dormer oHUngo, ^ An attic access 
panel can be Insulated^ By spaling a piece of mineral wool blanket to 
Its top, 

3, wallo when attia opaa& 
ie finiahed ae Uving quca*-- 

4, 'fl0^^^n aaltar becmtB^ leav^ 

ing open spaas abom for 
ventilation^ / 

5, Around the perimetep of a . 
olab on grade, 

6, Ftooro above vented drawl 
opaa0o* When a xrawl spacf 

^ Is used as a plenum^ Insule 
tlon Is applied to ' crawl \/ 
space walls Instead of the 
floor above. 

7* Floor 8 over an unheated 
or open apaae euoh do over 
a garage or a porah. The , 
canti levered portion of a 
floor. 

8, Baoemfnt watlB when belah)-- 

grade apace is finiohed 

for living purpoaeB. 

Mineral fiber sill, sealer 

between sill and founda- 
" tlon provides an effective 

wind Infiltration barrier. 



In baak of 
jointe. 



band, or header 




Figure 14/ Proper location of Insulation. 



r 



Flgura 15r 
InfiUration Sitts 
1n the Home, 



I 6« Use flriplaces on cool dayil but not cold days. 



7. Plan Aheadj make as few tHps as possible In and out of exterior 
doors. ' ; ■ ; , _ * 

To seal opinlngs, a numbtr of measyrts may be taken * Iricluding wiather^ 
stHppliigi caulklngp sialing, and painting. Weatherstr'ipping closes off 
the space around doors or windows. Different types of weatherstrlpping 
are avanable. Most are inexpensive and easy to Install, as shown In 
Ftgura 16. . , 



Caulking Is a putty^llke material which Is squeezed Into cracks and 
openings with a pressure gun. The outer layer hardens and can be painted 
while the Inner part stays soft and flexible to allow for expansion and 
contraction. Ca.ulk1ng should be used to seal cracks In walls and^ joints. 
All holes In exteHor wallSt roof^ or flooring should be patched. Broken 
or cracked window glass should be rfeplaced, AH dampers and vent closures 
should be tight. Of course, the fewer windows and doors In a homep the 
less Inflltratldn. Figure 17 shows where to make repairs on^the exterlpr: , 
of the house. ' / 



Foundation ' 

When It comes to Insulation, foundations and floors are frequently over* 
lookedi However* even If walls and ceilings are wf Uninsulated, large 
quantities of heat can be passed throjjgh uninsulated floors and foundations. 
Insulation should be included In floors , above unheated spacesr around the 
perimeter of slabs on a grades and In crawl space and basement walls except 
in hot weather climates* - 

An uninsulated foundation is a good design for hotter climates because 
it allows heat to flow into the ground beloWi thus providing free cooling. 
Masonry foundation walls have very poor thermal resistance qualities so they 
should not be overlooked. Figure 18 shows the location and application of 
Insulation for slabsi crawl spaoes, and foundation walls- Rigid insulation 
plus a vapor^barrler should be used with slabs. The vapor barrier (usually 
a Shetit of foW or plastic) should be on the interior face of the Insula- 
tion (the side facing the Interior of the house) to avoid condensation prob* 
leras. Condfnsation inside the structure will cause rotting and deteriora- 
tion* No one type of fpundatlon has bettjer thermal properties than another 
i£ each is properly insulatedi however, crawl space foundation provides 
ventilatton and separation from ground moisture in warm climates. 



The, roof and ceillnli structures provide excellent opportunities for in- 
sulation pnd shading. The greatest heat loss In uninsulated homes is * 
through the celling. (This Is to be expected since heat rises,) Usually 
there Is ample room above ceilings 1n the unheated attic space to accommo- 
date several inches of insulation. The average requirement for ceiling 
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Figure IS: 
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Insulation for Slabs 

(Above tap) 
Insulation of Crawl 

Spaces ('Abova midile) ■ 
Insulation of Founda-tion 

Walls (Bottom left) 
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fniulatlon Is R^19 which amounts to about six Inchis of glass ftbgr or 
mintfal wool insulation* Howeveri to be a '^Supar Saver" the celling may 
nted an "Revalue" as high a* 30* If the celling construction dots not 
pirmit several inches of insulation, such as concrete ceilings and mobne 
hme ce111nq|« rigid foam board Insulation can be appdied either above or 
beiow the existing ceiling* (See Figure 19,} It should be noted that 
attics require ventilation in both wirttef and surmi#r; in wihter, the vents 
let moisture vapor escape^ in summer, tha open vents carry walm air out. 
(See Figure 20. ) " 

The most commonly used shading device in home construction is the oyer- 
hang* Through the use of properly designed overhangs, the home can^o 
protected from the sun In overheated periods and exposed In underhei^ed 
periodsv Since the use of overhangs Is |det;erm1ned by climate and oriinta- 
tlon, it varies from one area to another, . Generally, It Is desirable to 
protect the home from summer sun and permit the winter sun /to warm the 
home, as shown in Figure 21, f V ' 



Another important aspect is roof colon ASHRAE and HUDs 
Shown that light-colored roofing material is besi, but tha^. 



tjie d^griie of 



effect on^lnterior heating and coolinq load 1ii^;^e^ 



amount of ceil Ing or rdof insulatl6|ni/ Irt the HUD test of s 
residences the change from a white roof to a black roof only slIgLhtly 
reduced the heating Toad while increasing the cooling load substantially* 



In the single- family re0^ studied by the fed;eral governrtient, the 
walls cbntr1but#d apprOxi^tely 24 percent of the heatihgiload and 14 
percent of the cooling Itfad.^^ The thermal resistance of a wall is de^er- 
minedj by how readily heat/passes^ through 1^ Heat is lost on cold d^ys 
by cbnducti on through the waTls and by actual Infiltration of cold^lr 
through cracks and openings. Heat is gairied In the same majiner with the 
additional effect of solar radiation. These types of heat transfer are 
shown In Figure 22i. 

Conduction and i^jfil tration through walls can be reduced by using Insula- 
'tion* making wallsiiir^ tigh^, and by minimizing the adverse effects Of 
wind and sun* Uninsulated masonry and concrete walls are relatively poor 
thermal barriers; therefore! insulation must be added. Rigid or granular 
insulation 1s used in the masonry cavity or rigid Insulation is applied to 
the interior of the wall. ; The frame wall is easier to Insulate and can 
provide the Same protection. It is important to remember that walls are 
easiest to insulate at time of ^construction. As niustrated in Figure 23* 
an energy conserving wall should have ttsese elements: 

1, A^ weather surface: ' to shed watef* and protect the pther wall ele- 
ments, prevent moisture and air infiltration. 

2, Structural support: to support the, wall and other building ellements, 

".^ . ■■ ■ ' ' 
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3, insulation: to prevent conduction of heat. 



4, Air space: to provide ventilation within wall elements and serve 
as .Increased insulation, 

5,. Vapor barrier: to prevent moisture, from entering the wall and to 
prevent infiltration, 

V" To control the effects of solar nadlation, light paint or materials on 
exterior walls should be used in most areas, ^® Wooden trenises, horizon- 
tal and vertical louvered panels, or grills may be used to prevent solar 
heating of the house in warm climates* as illustrated in Figure 24. 

Windows arid Dooi^s 

Dpenlngs in a home (such as windows and doorl) a^low heat to escape in 
winter and enter in surmier, creating a load on tfiP heating or cooling 
system. Eight times as much heat will pass through one square foot of 
window area as will pass through one square foot' of wall area, Thi's as- 
sumes that the wall is insulated and the window has a storm window. Even 
a two- inch solid door with a wood storm door has a heat loss 3*5 times 
greater than a typical walK^o . , 

A government rteport on single- family residences indicates tliat IS percent 
of the home*s heating load and 4.B percent of the coollAg load was attrlb^ 
uted to the windows and doors, wi th the windows contributing 13.6 percent 
of the hearting load. Heat loss tfnd gala through windows and doors cartbe 
reduced by storm panels, weatherstripping, double-glazing, vestibules, 
shading devices, and wise placement. It is estimated that a 20 percent 
reduction In heating bills could be realized by adding stonn doors and 
windows. They are also effective 1n warm weather where they do not prevent 
the Uti 1 i ZAtjon of natural veptilationf 

'%A storm door or window is actuallj^'^an additional door or window with an 

r space between it and the existing door or window (sec Figure 25). Storir 
i1/ndows will cut in half the^hea^that passes through windows in your house 

addition, they cut in half t|e difference between room tomperature and 
window temperature. This prevetts the draftv feeling arouncl.windows and 
reduces condensation*^^ (See Ffgure 26:) 

Similar reductions can be achieved with double-glazed' windows or plas.tiic- 
app^ed to windows. Double-glazed windows hdve two panes of glass factory- 
seal dd together with a small all* space between them (see Figure 27). 
Double-giazing has about twice the R-value of single glazing. The increase 
in R-value is due primarily to the air or vacuum butwoen the two layers of 
glass. 22 Heat transfer can be further reduced by triple-glazing (Figure 201 
HipfWfver, tills is cost-effective onlyjin tim most severe cliniates. Clear' 
plagfic Q;^er windows can accomplish much the same^purpose as storm windows 
or tjlazjrig for very little cost. The plastic is taped, stapled, or tacktHi. 
on ^^he Inside or outside of windows but usually Ihsts only one year. " 





Figurti 27. 
. Glazed 



Double-' 
Window. ! 
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• Ficjuro 20. 
Thfi Effect of 
TriplO"-Glaz1no. 
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The governmant study also found that wood window frames reduce heat loss 
about three percint more than aluminum frames. j^j^ simply because 
aluminum 1$ a very poor Insulator con^ared wtth wood. However, aTuminum 
frames with thermal "breaks" are also effective because direct thermal 
conductance has been broken* 2*+ 

The heat trans^pr through a door Is detennln^ by Its R-valueg hoi low- 
core wood door has a very low R- value and should not be use^ 4S^¥>| eMterior 
door» but an Insulated inetal door, solid ^^ood door, or the atfdlt^M of a • 
storm door^fs better. (See Figure 29.) '^^^^ 

In addition to heat fer through doors and windows, there Is the very 
Important problem of Infiltration. As described previously, the'use of 
weatherstripping, storm panels, and caulking reduces the Infiltration arqunc 
windows and doors and makes life more pleasant as well as less energy inten 
sive. However, every time a door is opened, air moves In or out of the 
house. . The type of door one has affects the amourit of Infiltration per / 
opening: - V 



ASHRA£ has issued the following comparative values: 



TYPE Of entrance 



Swinajng door 
Ves^ule 

Manual RevoTving door 
Motorized Revolving door 



infiltration-cubic' 
feet per poor ope ning 

550 

60 , 

.32 



Of course, the fewer openings, the less Infiltration. 

%he government study found that, In addition to reducing heat loss through 
thf glass area, storm windows reduced infiltration by 50 percent. 
reduction of infiltration through doorsi^lth the addition of storm doors is 
not dramatic because the major source^irthe infiltration is the actual 
opening of the door. A more effective way to reduce Infiltration through 
doors is by the use of an air ldck--an air space Targe |nough to permit the 
closing of one door before opening the second; This can be accomplished by 
using a vestibule or "mud room," -as shown i9^^igurB 30. Regardless of the 
type of window or door selected, 1t\1s Important to select quality products 
that are well weatherstrlpped and tightly constructed to cut down air 
Infiltration. 

The wise use and placement of windows and doors can also reduce the heat- 
ing and cooling load of a home. The fewer windows and doors, the less , 
the load. Window areas should not exceed 20 percent of the total outside 
wall area or 10 percent of the Intertor floor area (except In some limited, 
areas of the country). (sEE ACTIVITY D. ) Windows and doors/ should be 
protected from the forces of winter wind. Avoid placing openings on the 
winter windward side of the house; use baffles, j plantings, and overhangs 
to* protect them from the full force of rain, wind, and snow while permittinr 
the niaximum natural ventilation In warmer seasons. (Figure 31.) Solar 
radiation through windows and doors (particularly sliding glass doors) is 
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Hquoncoae Solid core r mitE ^iti^ iASKi^ 




i 



Figure 29, Construction of Doors. 

■ ■ i 



another important' considerattori,^ th use of roof overhangs can take advan- 
tage of radiation to heat in cool periods and avoid radiation In warm 
periods. The results of the government study have shown that the use of 
.windows and doors on the north, south, oast, and west walls have very 
different effects on the heating and cooling load of the home.^^^^jHndows 
and doors on the east and west side of the house represent great Wrtficulty 
In control ling low-lying sun and should be shielded and limited In size 
and numNrr Openings on the north should be small and carefully designed 
to conserve heat since this side gets very little sun, particularly in the 
winter* South-facing windows and doors have the greatest potential for 
controlling the Impact of the sun and utilizing Its heat, in wlnteri with 
the use of averhangs or awnings. If possible^ the majority of a home's 
windows and doors jhouTd face south. Figure 32 illustrates these principles. 

Windows and doors not only serve as a source of light and h6at (from 
the sun)* but also as a source of natural ventilation. Properly planned 
openings can provide cross-ventilation to cool the house in warm weather. 
The location and size of the openings can be mahlpulated to give the 
optimum ventilation for a specific need. Natural ventilation patterns are 
shown in Figure 33. 

In conclusion, the heating and cooling load of a home may be reduced 

by: ^ ^ 

1. Installing storm doors and windows, 

2. Properly weathers tripping and caulking windows and doors. 

3. Reducing the area and number of windows and doors, 

4. Using wood or insulated and/or thermal work metal for windows and 
doors, 

5. Using a vestibule area. 

6* Locating openings so asito avoid cold winds, 

7. Properly locating and shielding ^ openings to optinilze the effects 
of solar radiation. 

8. ProporJy locating openings for natural ventilation, 



LightAng 1^ 

Lighting is the third largest energy consumer in the home, using about 
10 percent of the total. ^® This ^amount can be reduced by using fluorescent 
in place of incandescent lights, reducing the level of illumination * and 
by iTOre energy-conscious lighting habits. By using fluorescent UgHting 
in place of Incandescent lighting, residential energy consumptiph for 
lighting could be reduced 50 pGrcent.^'^ Fluorescent lights are about three 
times more efflcienti last longer^ and contributG less to the internal 
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heatwg load of a home* A 25-watt fluorescent bulb, gives off as much light 
as atjSOOi^watt Incandescent bulb and costs one-fourth ^ as much tOYOperate,3^ ' 

/ {Se6;r;Flgure 34.) The efficiency of a light 1s not determined by Its wat- 
tage but by lumens/watt. Lumen 1s the name given tO; the flow of light 
(the more lumens* the brighter the 1 Ight) uw:** Is the unit of electric 
power. Although 1ncandescerit/l Ights increase Iri efficiency with Increased 
wattagei^^ fluorescent lights Ikst seven to ten times asOong^W incandes- 
cent lighting creates an internal cooling load of four times that of fluo- 
rescerit lighting. 3 3 Currently^ there are adequate fluorescent fixtures on 
the market for baths, kitchens, and task lighting, but they are not general- 
ly accepted for other uses in the home. The "warm" fluorescent lights now 
available are a great improvement over the "cold" fluorescents mosfc^pf us 
are familiffr with, Howeverr a new fluorescent bulb my soon be co.mrerclal- 
Ty available which can be directly substi^tuted for an Incandescent bulb. 
The new electrodeless flubrescent bulb being refine'^ and readied for market 
looks like a conventional incandescent bulb and can^be substituted without 
replacing existing fixtures. The new bulb will use one-third the energy 

^^needed for incandescent lighting and will waste less energy as heat. The 
new bulb will have a much longer operating life (20,000 hours) than a con- 
ventional incandescent bulb (about 750 hours), ^ The initial cost of the new 
bulb will be greater, but its lifetime operaiting cost should only be^about 
35 percent of that Of the 26 lOO-watt incandescent bulbs it could replace. 

Another important lighting consideration is the Amount of light ustd, 
^ Although few quantitative data are availablei it is generally agreed 
that residential illumination is often greater than necessary, The 
JLevels of light needed to Illuminate a residence are approximately 5 to _ 
io lumens for outdoors at night* 60 to 125 lumens indoors, apd 600 to 1000 
lumens for most tasks (see Figure 35), However, most homes are lighted 
well beyond, these ranges. In addition to reducing the quantity of light, 
there is a need to light more effectively. Task lighting (bringing the 
light source close to the task) should be used where possible to provide 
adequate light for less than ceiling fixtures. Task lightihg should be 
used In kItchenSj baths* desk areas* work areas, and entries, (See Figure 
36,) Solid-state dimrer switches can also be used to reduce energy con- 

sumpti.Qp while creating a pleasing esthetic effect, 

\ * 

.14 ^ 

The^ convenient location of switches also is an effective measure in 
reducing energy consumption since they encourage the frugal use of 
light, (If you don't need it, turn it off!) One 100-watt bulb burning^" 
for j# hours uses the equivalent energftf of one-half pint of oil , ^^^^ Even 
if a light is turned off for as little as 15 minutes, money and energy 
MtB saved, Additional energy reduction measures for lighting are 
listed below: ^ 

1, Keep fixturcs clean. 

2, Daa't use ornamental lights, 

3, Replace toutdoor lights with switch-controlled electric lights. 



68 



Figure 35: Lumen Requlremfnts ^ 




rf^ure 36* Task Lighting, 
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. 4. 'lofig-Mfe incandeXfient bulbs ire less efficient than ordinary bulbs,/ 
so only use them, for h^re-to-reachV^'flces tif at' a1T)\ f'.i 

.. .» , ' ■• ' ^ ^ 

Reduce the amount of needed light by creating 11 ght~colbi^.ad interiors 

6. Use^ arte ';{af0 wattage Incandesceht bulb instead of several small ones 
if ne^dedT (-larifef bulbs are maite efftclent). " 

7. Increase natural illumination where possible, 
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^UNIT 3,3^ 


" ' '^'^'^ '■ ' 


INTERIOR FURNISHiNGS 


* '' ■ • . ' \ ■ r ' ' i • " 


OBJECtlVE: 


* ^ * L ■ 
TO ENABliE THE TEACHER OR STUDENT TG^ECOGN I ZE>HE 
ENERGY'CDNSERVING VA'LUE OF I NTER I OR I SHI NGS 
AND TO Bfe ABLE. TO 'SELECT AND (jTlLHE INTERIOR 
FINISHINS MATERIALS', FURNITURE,, AND WINDOW TREAT- ^' 
MENTS TO CONSERVE ENERGY. . 

t ^.,„i.............i ....... ^.^^^^ - - ' iiMliill 




_^ ' ^1 ^ 





The insulative value of Interfor furnishings harg often; bee^ overlpoko^v 
In a time of plentiful/resources , there was no tmpetus to select intGrior 
furnishings' for their energy savings capabilities. The savings afforded 
by enlighlened choice and use of furnishings can be significant. Fur- 
nishings can augment ttwi insulative value^of the home, can help control 
the impact of the sur/ and can reduce loads on heatinc) |nd cooling equip- 
ment. ' . ^ \^^' • ^ ^ - 



irVterior finishing materials include the pormanent finishes or furnish- . 
ings, such as wallbdard, paneling, painti f loqrfng ,/ wal 1 paper, tile, ceil- 
ing tile, acoustical til^and wall-to-wall carpeCfrig. which are applied 
to the insidei'dl-a home^These materials are usually Instal led^^or applied 
.by the builder and are included in th^cost of -the homG- The interior 
finishing materials can reduce energy gonsumption In three wayss (1) by 
adding insulative value to the shell of the houses (2) ^4 helping to cut 
infiltration Tosses; and (3) t\y serving as reflective sumces on the 
interior of the home to rodi^e the need for artificial lighting. 

Any niaterial that/is added to the shell of the home will add some insula- 
tive value; however, some Interior finishing mat^riaTs have much greater 



i nsu la ting .value tJian others 

Mater^aV ^ ^ '^'^^ ' ' ' ^ ' " 1 ' ^^ 



■plasterboard 1" thick^. ^ ' _ ' ^^0-?^ 

panelHig, sof twood V' thick \^2^ 

panelincj, hardwood T" thick - n,9B i 

cork wallcov6ring l/iV' thick 0.44 / 

acoustic tile . * , ^ ■ '^^^^ /■ 

terra^zo 1" thick V ^ ' O^Dfl / 

concrete J" thick^ ^ > / 0.00 ' ' 

linoleum flooring 0.05 ^ 

vinyl flooring 0.05 

rutiber floor tiles - ^si)^ i; 

carpet With fibrous pad , 2,00 / 

carpet vyith foam rnibbor* pad ' .. ^ L23 

(for coniparison) 1!' fiberglass , ^ ^f30 / * 

■ ..- • = .4/ 



/ 

/ 



with the addition of acoustic tile to the ceilings^ cork ta walls* and 
carpet with fibrous pad to floors, the Revalue of the housinrshell could 
be incrpased s1gnfTicantl>, Unfortunately, the R-VAlue of interior finish-^ 
ing materials is not readily avf|ilable to the consumer. 

Carpeting, a widely used and marketable interior finishing product, can 
make an esthetic contribution and save energy, too, FTaorSj particularly 
those ovtpr u^iull ted crawl space's and on slabs, tmd to be uncornfortably 
cooK CarpetTfja-^ which acts as insulation against the cool floor increases 
comfort and is an onurgy-saving alternative to raising th^ thermostat! 
(See Figure 37 J Research at Kansas State ^University has shown carpeted 
bundings to be 5 to 13 percent cheaper to heat 'than uncarpeted buildings?^ 
In Monsanto's research, "Thenlial Conductance of Carpeting ys^. Hard Surface 
Floorings," carpeting with a pad proved to have 53 percent more insulative 
value than ifiy hard flobring tested because the pile construction of carpet 
is a highly efficient insulator/^^ The pire and pad of. carpeting forms 
a dead air space/much like, that' in fiberglass insulation, as shdwn in 
Figure 38, - , ^ 

* . , 

The advantages of carpeting as ^an *'insulat1v<^ finishing material are: 
(1) it is often^ cheaper to install than other flooring n>aterials^ (2) it 
may be in^stalled in npw or existiag homes; and (3) it Is easily maihtained. 
Qf coursfe; fiberylass Insulation under the floor is more effective than 
jeting as an insulator. 



FHrishing materials' sutM as- vinyl walTcoverlngs, paint, and carpeting 
with ^a,. waterproof backing are beneficial as sealers for ceilings, walls, 
and floors. They help fill, s'^al, or cover cracks in a hoirte which allow 
air infiltration, . Another method to decrea;se infiltration is to add in- 
terior .moldirigs*where walls join ceilings and floors and around windows. 

The proper' selection of intorfor finishing ipterials can also reduce 
the need for drtificial lighting. Light colors and smooth unshiny surfaces 
reflect the most light withjut glare and, therefore, make possible the use 
of minimal lighting. ' This fs particularly important in the kitchen and 
bath areas where higher levels. of illuminntiori are desired. 



Furniture selection can aid enoryy conservation in two ways: (1) by 
solecting furnfture Items that will augment the Instllntion of the home; 
jind (2) by choosing space-conserving furniture suclvas multipurpose uititi, 
falding^pieces , or pieces that can be storod^ until needed, thus reducing 
the interior space needs of th6 family. The placement of furniture can\ 
add insulative value to the home and pr-event the- bbstruction of the heating 
and cooling system. . 



TO' add tnsulative value to a home, large mUltlpurp'ose wall units, storage 
units, ^hd^ctiblnets can actually/add up to an additional 18 to 24'inchos 
of insulative iiwterial or air when placed along exferior walls. Of course, 
ftfia less space you have to heat and cool, the less energy it will 
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If muftfpurD^se units (such as a sofa-bed) are •selected, a substantial 
reduction Iflvsp^qe ^^qulMmahts in the home may be achlov'^d. ■ 

^ Furniture should jiot block hot or cold air registers or iritake vents ' 
Obstructions reduce the heatlfij and cooling efficiency of, the %ys%§m; ' 
Seating are^s and beds should rjot be' placed near drafts as the%ndency 
-of the occupant Is to compansatte byi. turning up the thermostat,,' ; ; 

EriergQ/„„transfer /(loss or gain) at the wlndbW^y be 'iceduMily blinds 
shades, draperies, or shutters. These decora tlviM'tems^^..'^^ can 
also cofttrol solar radiation. The Insulatlve vflue of draperies affd othl'r 
wlndow/treatinents vary from "negHglble" for metal blinds to "quite gaod" 
forj/fsulated fiberglass draperies. However, blinds are very effep-tive 
shading devices. The insulatlve value of the window treatmerit ly'greatly 
jrcreased if It is tight-fitting and forms a dead alif layer be,t^een Itself 
and the window. , If. the Vjjjndow treatmerit is not t1ght-fittin.#,. partlctt- 
larly at the top, the room air will move freely, -by con vecfrfon IntOfVnd V 
out Of the space between the win^low and the window treitfiBnt, leaving 
ITttle energy-saving effect. ,|See |1gure 39.) Tho'^vvindow treatment 
serve's ars a buffer between the -teinperature it the >#s1de of the window an 
the rooni tempera t|(re and will r therefore, inernMe thermal comfort appre 
clably near a window. . ' ,^ 

; ' - % : ^ .^ 'r, : - . ; ■ 

During the cooler season, wlnd^if/ trepflrents should 6^ opened durihg 
sunny periods pf the dayj during the-ffight and other times when, the ajn 
^19, nflt shTning^ the Window treatorft should be closed to preVent Interior 
heat from escaping . Dudn^ the' warmer se^ons, the use of window treat-'' 



ments can reduce the ef ^^fitS" of Incoming solar heat considerrBly , The 
Window treatments shgu-Ttf^be closed during the sunny portion of the day and 
opened at night' to taJ^dvantage of cooler temperatures . Exterior treat- 
•m6nts can be more ^effective 'than Interior treatments. , Exterior louvres, 
shutters, OP awnings should be considered in climates where" appreciable 

air cdnditioningl.lsJr--' ' 

I ' ■ 'J ■ 
•Plans and '-'do-it-yo 
shades , Out of wood, 
attractive shades wit 
$2. 50" a squ^ie foot o 



(figure W, 
»■ , ! \ , 

irself" kits are now avaijable for Insulating window 
p^yester batting, and c^ninon hardwar^, you can 'make 
an J,lR^Value" m to 5 and at a cost of. only $1.50 to 
window space.'** - • ; 
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SECTiaN ^ 



■ ';Y\ ENVIR&NMENtAL CONTROL. ■ 1 



OBJECTIVE f 



TO EWABLE THE TEACHER OR STUDENT TO BE AWARE OP 
tflPFlRlNrtYPES OF ENVIROP^MINfAL CONTROL SYSTEMS', 
THe ADVANTAGES AND DISADVANTAGES OF EACH, PRO- 
FESSIONALS AND ORGAN IZAtlONS WITH WELPFUL INfOR- 
y^ATinKi AND WAYS IN WHICH ENERGY CAN BE CONSER.VED. 




In 1929, the Anieyiqan Society Qf Heiiting and Ventilating Engineers ( . 
defined' "comfoH 'flfr oonditionlng'' an thecjjrocess of treating Air #q as i 
to control simultaneously' its temperature, Humidity, cleanliness, and * 
_M1str1but'|©n.4wi*rh1s' definition stiilT jippT'les^t^day, but has been furth^ 
?|tofined tOvinclude acceptable'; limits .for «a*h'of these, Variables "tijid tKe *. 
M: llpition of^& rtoisif^leveV reStr'Ictiofr,-. JGoni^rt'jilr cpndlt^nlng is. re- 
^^#lrred ti^ In^'a^'nufflftl^- of ways-: heatlnga/andrcObMng; ■heat1ngf*\^B^1atin 
arid.atf'condit'Jpning (HVAC) air cohditipniQg anJ en.#rontnenta'l WntWl . 
Ofter^^ these telrffitoac,Q; U^y loosely, and ^do ^h^t Include control of all 



V, 1 



V- A gntait^ deai%f yli^dent^ar'energy BOrisuirp"|1on,;if 

( co/itrol^,{th^ FederaT Energy' Adra nearly 60 |6rcent).'2 

yhergy ^uld^e' used more lefficlfently 'If 'enHronmental control systems 
kre s.elected and Initasl led more carefully a used and maiJitalhecJ ipr^ 
■ ^fHel'y.^, •::V; ".;\ ' ^ ■ \ - . / • ■ 

\ ' ^ ' ' ^j^^- ; " ■ "-^ ' * \ ^ \ 

■ EnvTronmentaJ cbhtroV ilBXifny requires fuol/ The common fuels, also ^ 

-called ''f^ssiV f'uels^.^ fuel oil / nei1;ura44g|S| and p^^ Be- 

,C3use the burning oKcqal "resul ts in the fafptiM 

kul furj dioxIcfeV^carbpn TOntfJiidej ^dlrt^ and ^"fehas tmA iVt|eJompet1tors , it 
i1s/inot! desirabll as a res1denti>l ^^el . 



0 



the variables ■nieiftjoftetj ai>ove 



iRestdential heating arid cpolin^,have expafianced, a revolutllliti inHhe 
pa^t 50 years. In the 19|CMs, the major spurce of hgme-heating fuel was 
coah Coal was then replaced by oljK After World ,Wan jlli the era of 
naiura^ gas began and In the' 1960*5 lelectr^cal installations appeared* 
With th^CLurrent energy crunch, the quest ton js "What will T?^ Ahe' 
fue^l of th^ future?" There 1s no guararitee, mt, as oil becop|s reserved 
for trans MVtat ion and industi^,/ as propana^bipCQiTO 

withou^t rtatural/gass arvdaM natural gas becor^es #rW^^ prices rise, 

many believe electrlcl tj?ln1 1 play an important rol^,^ With thejncreased 
'produ^tiun of keotrici^ from^ nu4ljpr fuel and 'Ofe J^ncne use 'of heat 
^mp5#and |,dvanced environmental contro^ systtms<^ 0jectii1c1ty very well 
my becomjB the ^dominant meap| of heating and cooling ^Wriie^ over the next,^ 




1 ^. 



{ 
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■ ^ ^' --' % Z ■ '^.i^ 

^TYPES*0^ ENVIRONMEN.TAL CONTROL SYSTEMS 




OfiJECTIVei 


TO INABLE TEApHERS .or STUDENTS TO BE AWARE OF 
DIFFERENT ENVI RONMEIJTAL CONTROL SYSTEMS, THE 
ADVANTAGES AND DISADVANTAGES OF EACH, 











tM choice of a system for a specific home depends on several factors: 
odcupant'S'-lJBponal needs-, size and structure of home; fuel available lo- 
cal ly and its pr^ce-, equipriient and service available locally. Regardless 
of the type of syst?qv howeyer, t^q factors are important for energy con- 
servation:- (1) the capacity 'arid efficiency of the equipment rand' (2) the 
distance of transfer frtoi,tl>e generating equipment tO/the point of actual 
use.; ■ ■ ; ; ' ■ " \.. ^. ' 

- m ^ . , < ■■ V. 

Equipment should not be larger than requlved. Ovei*s1zed equipment results 
in short periods of OReratlon, poor cofnfort condition, and lower seasonal 
efficiency. 3 Although the proper size increases'efflclency, envirohrfie 
control systems have , Inherent unit efficienclesi that, 1s, the woric the 
unit does (Btu'i- per ho^i.fper unit of energy expended (watt). " ' ' 
refenjed to as the E^&^v^fflclehcy Ratio (EE of the unit. |h( 
ifr the EER nunibenJPfiife^o efficient the i^n1t. * ' , ; 



t 




^An(||her c^nsideraltion 1s th^ duct delivery systenu Tiie type of duct j 
systefr depenSfe on the type of |truc.tfire, eqilpment location^ ;and TaypUt / 
of the buiiding, Ideally, the furnace or air cdnditioner should be located 
near the^jcenter of the hbuse to mimmize ?ductj#ffgths, Consf durable energy 
loss can ioccur alQng;th§ ducts/ unless] they carefully Ifisuldted. ix\ \ 
sdriie cas^s, room uniWshpuld be conside^ since tffey have jio , ducts. 



Although electric /reslstanc 
the overaTT fuel efljiciency i 
g^rati;^^n| transmitting tpe electnc^ity 



elh^aters^AlOO. .percent ^f1ci%ht in- a houses 
s onjy aifeytt- 30 percent because ^f los|jfeS^3iv^. 



^Electriq; resistlnce headers] take rnany^formsf .furntfces^, 
wall heaters, , rarflant cable^ radiant celling panels, V^.'aLf')(;i 
(see £1gurq' 41 )/ Electricity lis sometimes uied as^"a' f 
.furnace systems.^ The ^system njay ie ceiltra}i ^t \.iGn^4:{' 
furnaji fpr the f1 p5t( f Ipor an^tQne for thi.jsecohd^p 
forcia air system requires ductwbrk whicf;, f| 
for *air-condit Twining as. well. The most cormtt^ i^s 



;oard' heaters , 
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■ . .V I JgES^^'i^*^^'"^ ftr"neWw5f^M<iferitfa1 dbnstructlon are sullt systems whirh Tl 

;f urnice, Oil , or €l ecfHc furnaces ma^ be used Ll th 
^ systems.- A ty^kal Split, systenffs shown In Figure 42 ' DuctvSrfe 
cafj be a source of cons tclaraDle heat loss. un1e;ss properly Installed and in 

I^® a ^^*>'Ste.0^6yides cental (orS) S 

taifi^d for efflclencyita^ changing er cleaning filters FreqUdntly AddV- I 

' iJeis'ttnf^""^ f'V^ ^" the system uch a 5-oleS^onlc 

tiiter^s, humidifiers^ frjwi a1r conditioners,' ■ , , . umuwuniLj 

' Baseboard heaters prowlde heat by convection from strip electric \maiU^ 

b rdistu^hP °r jm^'?*^^ ^^ts^de wall,,,: The heat tlrculatortmus not 
be disturbed by the fi^if^ltwrc or window treatments. Its advantane? fn 

.roo^'cSo?"' f''' 5^«fc*Hrt1an in nevt or. axis ting h^%J^T?n'd^ 

teki'^ll heaters provide Mdlant heat and bpat by convection Tho unite, 



_ Radjant cable heat provides radLant heat5?i*i 
or- r,iQors. , Its major advantages are v1i*tua%l\t 



b I eS embedded In cellingj 
maintenance''^ silent , 



I « ^ 4. ■ . "."uw. «vnw,ifcMy^'» are v ir-LUd"6Ai6, nQ maintpnanrpr 

I operation. 1 ndlyldual roQfrv pi^trol , and 

W" R^liartt celling panels'^plf «slie srkdlaiit' ifeat^^ 
I ded tn oanels which a^^o ■Rt,i«hS..^fk „^jamMG^^ 



ded panel s ^-^ fr^n^^^lr^S^^ 
I major advantages are' that^jVriiay be used fdr t^ii.\^ror*a fiD^iwi, 
for suppliemental o^Wgular 'heating; It d|) allocs for IndivldS 
ro(Jm control and easyJfetallatlon In nlw or' existing homes ^""-'^^"'^ 



.A(^xf li4y or portabTb hwtek should be usedj^iOnly wheBp tamDorarv hPat 
, si nepded,-or w^ere permanent fnstal lations mayli^i imR^cl7f ?he mf?n ' 
1 W'^^w' fitabllf^ 1 Although, portab>e healers Wiff i 
li|^.we.irfht.ci%ates possible hazard tff bJng tlppl- S &v"Jhfl5S 
^'lit'jM^?"^ portable|lAt>»r$ 'are proyid-tJlth 

- iu..rwrwrs ^ab|3raJo^||^:, (Uok for. the Ui sj^mbo^ on the heater it^'elf), 
Air. C0:\MMonhi'0 y 

Since World Kar II. tKa i|ln^1can people have ioolfeed Weasinal^/ at 
conditiornng as a^necessity; not luxur^^.^U greaVdSfPlrelearch his" 
been done over t*re years-, to determine the-most pracM devllf ?or a 
condni^ffuig homes. «-PresCTt1^,/^he'cdnpressor4pe S 

^t^^Mt^J^ ' ' ''V' ^^^f «P"t-wa^s 1 h tSe home f Pt'^ 
systemj tnr0ugh-the-,vuT1J. or 'Window unit: (see If ' ' 
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Each system cools, ^humidifies, and flUers the air! A cehtNl syttwn 
distributes cool air through a duct system to every room.- The s arte fct- 

.J^^J!^ used for heating and ^cooling prodded the ductwork Is properly 
sized, Air condKloning ducts must be larger than ducts usdd solely for 
heating. A central system more efficiently cools an en.t1re homo than 
several window or t>Trtjugh-the-w»n. i^/iUsi .however* a qre^t "deal of energy ' 
may be wasted If the.ductwork Is not proffer ly Insulated. In iMriy cases, 
home' '^'-^^'^"'^ '"'^ '^"st^J' to install f central system In an eitsflnq 

Thp through- thP-waJf unit can be Instaircd In ntJw or nxlstlncj hom*s It 
should hn phirijd fl', tgh on an outside wall'as p/actlcal.* Due to tJip- • • 
llmjtPd snurr.r of tnoTHJr, unnvpn cooHnq th|-(Hir,hout .th^'tiomp^nwy nccur 

Thp window unit ray hn Inexpensively Installed In any.homf^ whrrn 
adPqtjatn wiring ts possible. The units •hav^n Umltpd capanlfy .md ^ieveral 
may be requirpd to cool an entire home,. If only ono room Is to bo cooled 
a window unit- Is sufflrlnnt and nft;on preferrablc to a CGntral syatom. 

All alr-cnndmnnlnfj units should be shlnlded from dlrnCt^sunllnht ■ 
Ptaceiwnt of units on th«» north side of the home Is' usually hpst 'Air' 
cnnditlonnrs should be sized to holdjn.sldr temppraturos at /V'f when 
onfsldp trmpcratur-p reaches gO'^f . Cxpcrlencp^ aJr-condlJ,loning dealrrs, ' 
contractoVs. and Indilstry-relatPd profoKr^ils can sI?p units for snnciflc 
nppds . . . 

In addttlon tn prnpnr capacity, air conditionnrs should bp splffrfrd for 
thPir pprfoniMncp, A hlfjhnr pprformincp unl t wl 1 1 <)ivp considprably 
qrpatrr pf f f n I ^ncy . Chpck thp unit's EEf^ ratlm aswpllMs Hs raparlty 
Many TOnufatturnrs give the f f R vrtlu« for their un'it, Tho Air-Condi tlrrni nn 
and Rpfriguratlon InstitutP (AHI) publishes a Dimcton, of Ct^rtifipd 

'•!>•!, Aiv~r.'u,lut{:^K,>rn, Unif.wy U.hit ninpn, ;!nun,I~!u{t,>d i>iifdn,,r IhiiUivu 
riutlfu'nf, ifu! \-?yii^u .'n Uuni di fi rvn which Hsts <\ for path Unit 

Ihp f[R fur air (.nnd 1 f I nnpr'. ranc|(.s f rom 4 to ]?. If tho WW nuMibcr is not 
given. It ciin be easily calci/lafod as shOHn bplow: 



f \M 



Hiu/hr 
Watts 



fxai-i(!lf A; Comparinq two ()()(} fUu .i j r rond i t ioni ncj unit',: 

II nMjiiirr'. I?m watts r?^ n<c|ulrps 4')()() watts 

*I ifK J6,0()() [, ^2 IIR 36^000 8 



is iiKirp pfficioift. 
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Example B; 



•Comparing A 45,000 Dtu unit rer) 
Hii' unit requiring 4500 watts: 



9 




. §] EER,^ ^5,000 
. ,^ 5.000 

^ Is mdr'o efficient, but'do you nee'^ li.oBD B^/^Hr? 
If you only needed 36,000 Dtu hr, the^jlZ unit ml 
prove 'to Jae nraro efficient l^i actual U^'stnceJ^l 
would bb overs ikod for the job. , 



ijfis riot a Riniplo matter to properly size an ilKcbMttlonlng unit* 
There are gubjoctlv.o as well* as objective factors t6' bfl .cohsltlerod.* -When • 
1nf,l«111nt] 'n (iDntral system, a reputable a1r-cohd1tlOrt%g contfactori sKould 
iW consi^rNKf. ' The- contractor or an air cqndl tionlntj engineer if/11 1- 'care- 
fully calculatothe rcqu1i*cd coollng'load of the home ui1ng American 
•Soolety of Mca,t1ng, Refrigeration, and Alr-Condit1on1ng Engineers (ASHRAE) 
criteria and cblculations. He will also consider such s,ubjecrl^e concerns 
as, the amunt of shade on the home,- the number and ago-of th^occupants , 
tfir insulatfdn of tbo homo, the aimunt and orientation of windows, and the 
ffnnnc'ial means of the o&cupnnt, ' ' ' . . 

' ' ' ' ^: ' : I - : ■ iM 

A rule of thumb (wlHch should only bo used as a check on .calculations and 
to avoid gross errors) for s'izincj residential central air-conditioning . 

units is? ' . , ' ' ' ' . - ,. 

iW a "nonnnl" house (eight-foot coil ings, insulated,' no more than 20 
' percent of wall area glass):*" , 

12,000 Dtu/hr. or I ton for every '500 to 600 .sq. ft. of floor space- 

for a hoiise with oxtromoly high col lings or excess lye glass area Or 
poorly insu,1atud: 

12,nnn Htu/hr. or 1 ton for every 350- -tb 400 sq. ft. of floor space. 

*This "rule of thumb" for a "normar' house may chan{fe for "tomorrow's" 
. house, if homos become better insulated aqd their occupants practice 
energy conservation haliitrf . * 

. ' ^ 

When purchasing a through- the-wal 1 unit or window unit, the-consumer must 
usually rely on the salesperson's recommendations. Due to the lack of 
distribution, several units are usually needed to cool an entire home; how- 
ever, one unit can be used for spot cooling such as a living area. A two- 
ton or ?4,000 L3tu/lir unit would probably bo roc^uired .to spot cool a living 
area with a. through-tho-wall nr.window^^unl t. For cqmplete homo cooling, as 
many as five units may bo required with a total tonnage in excess of . 
60.000 Btu/hr. ■ , 
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.Ak",homes\lincreas1ngly use electricity for heating and cooling,-lhi Heat 
pi4iT)b offer^lan Important opportunity to conserve energy, especlalTAbn- 
park w th |aloctr1c furnaces. " 'i If electricity is used for both hUll 
and cool 1ng| heat pumps should be considered; The Initial cost of a heat 
pumf] is si l^lhtly higher than a conventional electric resistance system bul 
It u^ses aboub 50 percent less energy, o Heat pumps are especially efflcieni 
in mild climMes where heating and cooling requirements are roughly equal 
Tiie leat pumri works as a standard air conditioner for cooling and as a 
revefso air cbndlti oner for heating; that is. lit absorbs heat from the 
outside a1r.aM "pumps" the heat i\nto the house. 3 (See Figure 44.) 

Thejre can belsome disadvantages in using heat pumps. First, since heat 
pumps provide lioth heating and cooling, their use may become uneconomical 
unles; both ari needed. Secondly, the efficiency of heat pumps varies 
with ;he cUmatb. .The EER value foi^ a heat purtip is given for optimum 
.oporaliop.of stfeady state at full load; the actual seasonol performance 
will Lsually be less. The National Bureauof Standards reported a 20 per- 
cent c^rop in the\ actual efficiency fi'tom the steady state EER for a typical 



residential heatlpump operated in the, Washi^igto'n, D.C, 



area 



10 



1)1 



One 
exhausi; 
of fre; 
gain 



from 



g advantalge of electric heat bumps is that 'they do' not need to' 
air since! no coiflbustion occurs\ This greatly decreases the amount 
h air othei^v/1se required in thelhouse, thus reducing heat loss and 
infiltration. \ , , i ; , 



Oil F'lminaca 

Fuel cil for homet comes in two grades. \ Number 1 dil is burned primarilyl 
In. pot-type burners. Number 2 oil. which is heavier and more efficient 
is used in gun burneV-s. ,The burners are used in a furnace or boiler from 
wh>c> heat. Is trans flirred to the rooms of the house by. pipe (water) or 
duct (aip. It is uaually a central or zone system. . " 



The efficiency of the system is diminished if the oil does not burn 
praperlyJ The oil filter should be cleaned fegularl-y and the oil nozzle 
should bd checked and cleaned every year. If the nozzle becomes clogged 
or sootyJ unstable combustion occurs which reduces efficiencv soiU i-hp 
equipment, and creates a safety hazard. c^uuLb Lrnciency, soils the 



Gas furriaces are another variation of central heatirrg systems Natural 
gas and 1 iqui fied petroleuni gas (LPG, propane) stdred in a tank outside the 
home are the most coimionly used home fuel gases in this country. Natural 
draft gas burning furnaces or boilers must pass rigid tests by the American 
Gas Association and have a unit efficiency of at least 75." Forced draft 
gas furnaces, which are available but not marketed, could be 85 percent 
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Figure 44* 
Heat Pump far 
Heating (above) or 
Cooling (below). 
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efficient'. This efficiency measures only the energy conversion efficiency 

of gas Into heat. (This is different from EER. ) Little can go wrong with 

a gas burner ootfe It Is properly adjusted/ "Problems that arise should be 
left to competent servicemen. 

The energy waste problems associated iwi th other central systems (duot' 
)o%s\ Infiltratlpn loSs such as that created by the use of outside air for 
the process of burning and exhaust; equipment loss; and cyclic loss) are 
also inherent with gas* but, in addition^ gas furnaces consume up to 10 
percent on ^pilot lighting, This loss could be avoided through the use 
of an electric Ignition system* or reduced by turning off the pilot during 
non-heating seasons. Heat losses for a gas control system are shown in 
Figure 45. / ' 



Coal Pumaaaa and Sbovaa - 

: Although coal is less, efficient and dirtier than other residential 
heating fuels, it is st^ll in use In many areas of the counti^yi particu- 
larly in rural areas and older homes^ A stoker- fired coal furnace has 
art overall efficiehcy of around 65 percent, i3 A great deal of heat is 
Tost up the chimney: Coal should be alTowed to burn slowly since the heat 
from a rbaring fire goes up the chimney before It^can be used, A 
heating stove has the advantage that heat lost from the stove and flue 
pipe is directly recovered by the room being heated; however, heat Is 
still lost out the stack. 

Coal furnaces or heating stoves must be cleaned each year. The flues 
and chimneys must be cleaned as well. This Job can be done by the occu- 
pant or a professional. As the system Is cleaned* check for joint leaks 
Duct tape can oe used to seal pipe joints. / 

A' small stove can be a low-cost way of getting some extra heat. Small 
top stoves, "chuck stoves," "tin stoves," "Dover stoves," or "Warm 
[ng heaters" are available at varying costs. The recent rise in sales 
ahd prices for second hand stoves Indicates an Increase 1n their use. 



/Hidrnidifiarc^ a>id DehumidifierQ P 

During the heating season, the relative humidity of Mmes Is normally 
low. (See Figure 460 The low moisture content increases the likelihood 
of stat1| electricity sparks, itching, throat and nasal irritation, and 
body moisture loss creating a cold feeling. If moisture is added by a 
humidifier, comfort may be achieved at a considerably lower inside tempera^ 
ture. For example* with a relative humidity of 10 percent* comfort cannot 
be achieved even at 80 F. Humidifiers may be attached to central forced 
air systems or a portable humidifier may be used. Although the permanent 
'humidifier services the entire hoiise, a portable mode\ can work just as 
well if the house has adequate air circulation.' A portable model Is less 
expensive, but may not have an automatic water refill or control. The 
savings resulting from the reduced room temperature t'hrough the use of 
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Figure 45, Gas Furnace Heat Losses* 



Figure 46. Relative Humidity, 
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humidifiers can amount to eight percent of the total annual fuel cost for 

- a home. . ■ • - 

.<,,', ' • ■ ■ 

During the cooHijg season, the relative hutrddlty Is generally too high 
for comfort (except in arid regions). -At a relative humidity of 85 per- 
cent, a teiiipqrature below 70°F U required for coftifbrti howeyer-, at 30 ■ 
percent relative humidity, a temperature of 82°F will be v/ithln the comfortl 
zone. Under extreme conditions, interior .furnishings wfH.mold or rust, 
and occupants will experience great discomfort. A mechanical' a1r condi- 
tioner reduces relative humidity; .howov.er, a dehumidifler may be needed in 
excessively 'humid climates or for specific areas such as basemQnts, laundr> 
•"'oomi.^biths', or kitchens. A dohumidifior may be installed in the' central 
**^'i^pdit1on1ng system or a portable dehumidifier may be used for a 
specific area. Kitchen VGntllatIng fans may aTso be control led by a ' . 
humldlstat to control excess water vapor. The -advantage of the built-in 
systoni is that it evenly dehumidlffes air in the home. However, a portabli 
unit is less expensive and can be placed near the source of the excess 
water vapor. 



NatufuL Vtmitlation' : 

- ' » . * 

In many parts of the country, It. 1s possible to maintain Indoor comfort 
during much of the year without mGChanical heating or cooling. It Is 
practieal in many areas to take adyantage^ of thq dally temperature cycle. 
The outside air may be as much as 35 degrees cooler at night than during 
the day.^^^ In warmer seasons* open the windows and attie vents to^ermlt 
night air to enter the house and close up the houSo In early morning. Do 
the reverse In the cooler seasons i but remember in both cases to make sure 
the air conditioner or furnace is not running when windows ar*^o Qpen! 
(See Figure 47. ) 

Many older homes were designed with, features for promoting natural ven- 
tilation and some new houses are again incorporating these ideas. Other'' 
than through the addition of attic fans^ It is difficult to^eonvert an 
existing house to take advantage of natural ventilation. Houses which 
foster natural comfort control take advantage of solar orientation, have 
properly sized and located openings, anc/ minimize Internal and external 
heat gain*' \ . ' . . . 

When^ventilating a house In warni weather, air should be drawn in low fruni 
the coolest side of the house. Warm air should be expel led through the 
attic or high windows. A ventilator fan can bo installed to increase the 
movement of air through the house. Slight air movement also aids in pro- 
I *^vid1ng comfort thropgh evaporation. 
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Figure 47. Natural Ventilation Cycl 
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objective: 



TO ENAB^K THE TEACHER OR STUDKNT TO BE AWARE OF 
THE ROUTINn MAtNTENANCE REQUIREMENTS OF TYPICAI 
KNVIF^ONMCNTAL CONTROL SYSTIHS AND THEIR EFFFCTS ON 
EFFICIENCY. 



Improper mintnn.vuA^ cnn %|rjnf f tniinf 1y* roriuLP tho cfficfnncy of hn/itinfi 
cimJ cool Incj mjulpfnnrit aHd'mAy ovnn iUvmq^> it, Ihn huu%1nrj nrrtjp.int ^hnijffj 
become familiar with the ^qulpfiiqnt to the deyrfiG that routine malntenancei 
%nfrty chnck%, nnd (Jo/inl nr) c.nn hr donn. Th^ ncf,upnrtt: %hnulfl nbtnin op^rnt- 
fru| iiMfUifiU for n] 1 rnv IrnnnHirUfi 1 ronirnl fuiiilpnirnt or connult n do/ilcr 
or contractor to liQlGmlnu Ihr routino nui Intnfhinf:?^ rrMjulrncl. ' Thn 
utility coFTiptiny' f:an n Iso prnvulo j nfnrnwi tlnn . 



In Qenornl, thi? nMjor nn?^^ 6f conaern nro tho filters, hrnt oxc-hnrrfinr^^ 
and burner adjustments/ In forced filr nyntemn, filtr/itinn i'; nrrnfripl Ishod 
l»y dtsponnblf* or clocinabln cilr fiUfrr',. rhcso filtnrs should bp oxnmlfHHl 
rngultirly nnd ropiticfMl nr rUnnnd wh^n nrf.n:i%ciry. Thn .ilr c; Ircu latinn 
through thn furnace or air condi^t Ion inq tinft c/in fin rndiicrd nr nvon blocked 
by cloggnd filti^r^, t^hon thib happonL, the hOfit trnn^fer h rcduccHl and 
can nrrlniisly reduco thn nff k1onc^^ of tho unU. In ^onK> thr furnncf^ 

My nvf»rhp;if: and causf^ cfa™qo; or^ thf^ .1 1 r nnndi f innl nq linit mny Ico nvor. 
In ci cleiin hou^,n (with no lf)nM-itci Irod .intfivtls or %hnddlnrj ruqn), tho filt^r5 
should be chf^ckofJ ^nnionnlly. In homn^ whnrf*, thorn i% mtorinl to c.loq 
filters, chpcks 'ihould bp mntk c^vry M) tn 60 dnyn. 

If filters fire nc^t prnpf^rly nMintnirHMl. (hist ^nd Mnt, will ncit only 
Cfiu%u 1o%*^ of njioryy .irirl per fnniunc*^ hot will alsf) rr.i(h Ihv hf^nt nxchnnqinv 
or coolinq coll*;. ItHs irfMtes nmrf^ srr i nir, "prf)hl fn! slnrn the huild-ijp 
^ctijjl ty dctn ifnulatlon dfid pr^vunt^ the Efficient tr^n^fer of hojt 
bntwt^Y^n the unit nnd th'*'.iir, A% d resuU, t hi> unit will tTt--lns^ efffrlrnt. 
It H *il%n difficuM. to cliMri or re^irh the htsU extdMrHier, If jr heronwi^ 
soiled, ri %ervicenuin rMy thiyn fo be chilled tn cuMn it. (iriss. dirt* dnd 
soil may bA brushtHl or honed off notdnnrr cundf'ns inq cooiern ur^ rilr {:ond1 = 
tioners. How'^vrr, *.houlfi reniember tthU the hihM vKOmnqe Mjrf^ires *ire 
fraqilf' *infj cari br h<*rit *UhI H.iiJMqed e^'JIy. lo nid in iihnrit.i ioinq a cliMfi 
efflcir*nt unit, all dirtr^^nd di^^t -Jiywld i^e kef^l .iwav frcim both 

Indoor and outcjoor^ units, , 

Oil filters (filt»'r% i rr thn n i I lin^O inosf hn Uhunjofl ()r flnanrd \)rr^(n^\-~ 
en 1 1 y tind the burrior i!(|ju'*t('d »ind f»x?ifvi j riiMiVi ( hsisf nM( f .i ycir, Thrrn ,ir(* 
very ft^w fik! in tencHicr r'ocpji ri^fnen ts for oil of^ ihv. fiir rinrps dther ^hnn flN 
ters. However, a profussinMal siq v i censif) 'duuild £;iUled .it ,ijiy siijn of 
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^ — ' r"" : 

tn addftton to th€ steps already mnl^omd, s«»er«1 tij>s for improvet} 
maintenance are givtn b«lo*r: 

1. Dun rHd\ntor% ami wll or h^^*?bn«rd units frpniJ^nt^lx^ 

f)nfi't ^ tort a Mot rif Junk ^rm^A furn^c#i or #jr ccin^Utonprs. 

/ ' ' . 

• * 3^ ^^pp draperies anH furniture aw^y frnm vpnf^, f h^ri^i^f flt% ^ an/J 

4. ()nn*t aHow v^fint^f-. Inn to %\drrmi^d or <nip1fvjft on niitH()nr «^a^jln- 



il 

> 



UNIT 



THEfpSTAT 



] 



onjf^f Tivf r TO jN/^nir rMf; TEArMrM nP ^TimrNr to 
mcmNiir mi', to coN^itfivi; fiwrMf.v 



^.^A^i%fr$t^p.p._^ ^i^^ n^v^n^ ^T^a! very -Mn^-r fp^I-^ 

f/H/ff) fp'ijlf )K ^ ^:iV^ 



^ 1^ n ^ M- \ ! J I 1 r'# ^ - H r ; ^ ^ r \ ' "= 



\1 t . rui^ 



in 



1 ; = |t^ 



1 * f # 
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ngun 48. Nigtitt1« Tliinno^tit Sttback. 
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1, 



In ftiny Cises a singlt thennostat is not sufficitint. Zone control-- 
fftdtptndtnt tcffvtrature control for each area to be hectti^d and coolod 
with •pprgprlate distribution control {components to direct water or 
d^wp€ir% to direct air)--has several advantages. First, fuel can bo ' 
saved sinct only thost areas occupied arc heated or coohjd. Second, 
cfUicker rtsponse to tM^eraturo change is possible. And finally* comfort 
In sloepiny and livjng areas can be individual iy cnntroniMl for desired 
tcfnpcratures. Tests have shown that zoninq can nchluve cnprciy ^^vin()% of 
Til least 20 percent, 

[SIK ACTIVITIES fi and H.] 



UNIT ^1.^ 




WATER HEy 


^TER j 




OBJECTIVE : 


TO ENABLE TEACHE 
MOW ENERGY COULD 
EFFECTIVE DESIGN 
MEA«TERS. 


RS AND STUDENTS TO RECOGNIZE 
BE CONSERVED THROUGH MORE 
AND USE OF RESIDENTIAL WATER 
S 





After spiico huating and cooling, wator heatinq is the largest consumer 
of energy in thp home. As much as 15 percent of residentltil energy is 
used for water heating and this accounts for three percent of alTthe 
^Miergy used in the United States. ^ A substantial energy savings is 
possible through the improvement of water heating equipment, efficient 
o(ier\ition, and ronseryative consumption practices, 



Approximat^?ly .''5 percent of the energy consumed for residential water 
•uMtinq could hv savfui by the replacement over a period of yeai^s of exis 
ubj watiM^ heaters with more efficient, better insulated heaters,'^-* (The 
average II fn of a water .heater Is 10 years.) 



In. 1970, natural cjan water heaters accounted 'for 55 percent of*residen- 
tial wdft^r heaters; electric for 2b percent; and oil for about 10 percent.^"* 
Wu^w fuH hiM^n a shift toward (^lectric water heaters since 1970. Electric 
wat(M^ heaters art^ considerably mo?H* efficient in tcrTns of energy used in 
tfu^ hniv (at poir)t of lise) as can be seen from the table below:* 



Watrr fipatcM 
■^Orqa I 1 on e 1 pc t r u 
40- (|a 1 1 on y/ L fMi 
40 = (iii 1 1 on f I oil 



Total " Meat Lost 
Meat fhrough Tank 
Surface 



I npu t 

MKKO 
100 0 
I 00.0 



- float Lost 
_ JJl^Fliie^ 

Fin no Ljg]\t 



?] . ? 
}b 0 
35. 0 



1 ? . 0 
13. B 



7 b 
8J1 



r Net 
Usable 
Ilea t_ 

70. a 
4b, b 



'^Assuminu a /SO {itu/fir [)ilut a/id efficiency of heat transfer to the water 
i')t 70 pnrcent for gas/LIMi units and b? percent for oil units. 

' ■ / ' PrrparcMl lor thv Na t UHiu 1 Sc'i efice" I uundati ()n by 

Janu's J, MiiUli, IMOOR-^NST. Rand lorporat ion , Santa Monica, CA 
Ma/ ]^)/4. 

Mhe overall fuel system efficiency of eleLtricity is less than gas and oif 
due to lossos in utuiera L i ncj and t?'afismi ttimi (nectricity. 
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The table also Indicates possible areas for conservation measures. For 
electric water heaters, tank insulation is indicated. For gas and oil 
water heaterSj not only is insulation indicated, but also some method 
for reducing flue losses. 

The most effective way to increase water heater efficiency is through 
the addition of insulation. If insulation (3 inches of thermal insulation) 
were added to water heaters now in homes* the use of electricity for heat- 
ing water could be reduced by as much as eight percent (one percent of . 
total residential electricity consumption)."^' Tank insulation becomes mor^ 
cost-effective as fuel prices rise. At a cost of four cents per kilowatt 
hour for electricitys six inches of insulation (owner-installed) would^save 
$4.90 per year. It would be impractical to install even two Inches of 
insulation if electric prices were orfe or two cents per kilowatt hpur^ At 
40 cents per therm for natural gas, four inches of insulation would save 
$10.70 per year; at 40 cents per gallon for fuel oil, four inches of In- 
sula^tion would save $6.60 per year. Although the addition of Insulation 
to existing water heaters is beneficial * the cost effectiveness of factory 
installed insulation is much greater.^® 

Hot flue gas losses are the major caus€ of inefficiency in gas or oil 
water heaters. There seems to be no practical way to reduce this loss 
appreciably in existing water heaters; however* factory installed auto- 
matic dampers and Increased heat exchange surfaces vyithin the heater may 
provide for increased efficiency, '^'^ 

The drop in efficiency as the result of pilot lights In oil and gas water 
heaters may be alleviated by improved technology of an electric ignition 
system (similar to the one utilized by gas clothes dryers). However^ the 
heat produced by the pilot light is not lost; it actually helps maintain 
the water temperaturG so that the main burner does not have to , operate as 
frequently. 

Another factor which greatly affects the energy consumption of water 
heaters is the thermostat setting. The higher the setting, the more dif- 
ficult it is to maintain the water temperature due to the relatively lower 
Surrounding air temperature. 

Wj^ter floater thermostats are preset at the factory often as high as 
150'F. ^^ Normal household heated water use requires 140^'F; howgvor, if 
the water heater services only baths, a temperature of only 110 F is suf- 
ficient. Check to determine if the thermostat is set properly. Most 
residential water heaters allow a temperature selection between 110^'F and 
16Q''F. The Rand Corporation Jias prodictod as much as a nine percent 
savings for electric water heaters and 15 percent for gas or oil if ther- 
mostats were reduced from 140""F to 110'"F. 

Hot water pipes arc another source of heat loss. This loss can bo 
reduced by the following measures: (1) reducing pipe size; (2) adding 
insulation; (3) making pipe runs as short as possible; (4) reducing water 
temperature; Or (5) providing two systems (one at 110 F for washbasins, 
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baths, and showers and, another at 140°F for dishwashing and laundry). 

The practicality of these measures would depend on fuel costa, con- 
sumption practices and structure of the home. Piping runs can be reduced 
by installing the water heater. as close as possible to areas of qreatest 
use such as' washers and baths. .^ ^ 

I. 

It is especially important to insulate hot water pipes which run through 
cold areas such as basements and garages. Also, insulated pipes reduce 
warm up time. ' r k 

Other practices may also reduce the energy consumed for water heatindv 
When not required for extended periods (such as during vacations away 
from home), water heaters should be turned off. Timing mechanisms may \ 
be installed to automatically shut down the v/a±er heater during periods ' 
of little or no use. » i- 

Water heaters should be properly sized. An oversized unit wastes energy 
heating unneeded water. It Is conmonly assumed that a typical family 
consumes 50 gallons of hot water a day or 75 gallons if an automatic 
washer 1 s used . ^ 1 Howeve rj^dlti anal research is needed to verify these 
estimates.- Quick recovery units tend to encourage greater use of hot 
water since an unlimited supply is available. Consequently more Energy 
IS- consumed. It should also be noted that quick recovery units require 
more energy per unit of water heated. 3"* Remember, a leaky hot water 
faucet or pipe, wastes energy as well as water. A leak of one drop per 
second will amoOnt to 650 gallons in a year's time! 35 

If solar water heaters were widely adopted, the energy savings potential 
tor water heating would rise dramatlcany. Solar energy can be utilized 
to heat water in homes. Electrically boosted solar water heaters are 
avalTable today and are practical where fuel costs are high and solar 
conditions favorable. In the solar-electric water hftaters. which use 
electricity to provide hot water during extended cloud cover periods the 
collector surface may be sized and designed to provide any amount of hot 
water..-''' 

The table on the next page summarizes the effectiveness of several mea- 
sures to reduce thermal losses from water heaters and reduce their enerov 
consumption. 

[see ACTIVITY I.] 



102 



1 13 



ERIC 



AUernative 
' Measure 



Extent of 
Measure 



Type of 
Water 
# Heater 



Increased 
tank 

insulation 



Lower hot 
water tempera^ 
ture 

Hot water . 

plumbing 

Insulation 

Automatic 
water shut 
down 



4 inches to 
7 inches 

3 inches to 

5 inches' 

per lO^F 
reduction 



peV 25 ft/ 
of exposed 
tubing 

during 
periods of 
non-use 



electric 
fossil fuel 

electric 
fossil fuel 
electric ^ 
fossil fuel 
electric 
fossil fuel 



Fuel Price 
Necessary 
to ilustify 



Percent 
Reduction In 
Annual 
Fuel Use 



M to H/kvih 8.2 tp 11.0 
10^ to Wtherni 21.6 to 25.0 



(a.) 
(a) 

3^6i/kwh 
704/therni 
15(£/kwh 
90i/therm 



4.5 
5.8 

1.6 

l.s 

0.2 
0/6 



NOTE: Percentage reductions in fuel use are not directly additive, 

^Lower hot water temperature is economically justified at any fuel 
price since it requires no additional investment* 

Source: RBnMential Water HeaPmg: Pnel Conaervation^ Eaonomiaa^ and 

Hiblia Poliay. Prepared for the National Science Foundation by 
James J. Mutch, R- 1498-NSF, Rand Corporation, Santa Monica, CA. , 
May 1974* 
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UNIT 



INSULATION OF DUCTS AND HOT WATER PIPES 



objective: 



TO ENABLE THE TEACHER OR STUDENT TO RECOGNIZE 
THE NEED FOR DUCT AND HOT WATER PIPE INSULATION. 



In many central environmental control systems, the conditioned air is cir- 
culated to rooms through atticSi under floors, or through other non-Insu- 
lated spaces. Since ducts lose heat in winter and gain heat in surmerr they 
should be insulated with an installed thickness of at least one inch-of ^ 
board type or 1,5 inches of wrap-on, good fibrous insulation or the 
equivalent. 3^ (See Figure 5QJ As much: as 40 percent of the heating value 
of fuel may be lost through the ducts of a forced hot air system if the 
ducts are uninsulated or leak, 38 ^^^^ ^^^^ ^^^^ ^5 regained by the 

house, but a significant amount Is not. < 

Air-conditioning ducts located 1n attics are subject to" temperatures 
ranging from 120 to 140 degrees on hot^sunny days,-^ It is customary 
to insulate inside the duct (approximately one inch thickl, but additional 
Insulation is needed on the outside, in a very hot sunny area, as much as 
two additional inches wotild be a worthwhile investment. Remember that 
adequate natural ventilation can keep attic temperatures below 120 degrees. 

It Is aUo wise "to insulate hot water pipes* particularly If they run 
through non-insulated areas. The heat loss from hot water pipes reduces 
the available water temperature, thus extending "warm-up" time and Increas- 
ing consumption. During wanner seasons, the heat loss from hot water pipes 
creates an additional load on space cooling equipment. In cooler weather, 
non-insulated pipes are more likely to freeze/ It is cost-effective to 
tnsulate hot water pipes with one to two inches of fibrous insulation. 



IN %TALkE.D 




IQHKL 



J re 50 
Duct In- 
sulation. 
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UNIT i}.6 




SOLAR TECHNOLOSY 




OBJECT r VI: 


TO ENABLE THE TEACHER 
THAT SOLAR TECHNOLOGY 
TIAL HEATING, COOLING, 

• 


OR STUDENT TO RECOGNIZE 
BE USED FOR RESIDEN- 
AND WATER HEATING. 

1 , ' 



The objective of solar technology Is to use the energy of the sun to 
reduce the need for the use of other* more scarcet fuels* Solar energy 
ma^ be used* to heat space, cool space^ heat water* and generate electricity. 
However, at this tlm^* 1t is not economically feasible to use solar energy 
for all of these tasks 1n homes throughout the United States. Solar energy 
. is most economical 1n^ areas which have high energy costs, scarce fuel 
sugplies* severe climatic conditions, and generous quantities of sunlight; 

The sun-s energy may ^e used by paaaive meana^ with no additional' 
energy, or aative mmna^ where additional energy such as electric fans 
or water pumprs or electric heat pumps are used to transfer the sun's * 
thermal energy In the previous units, a number of passive means were 
presented for collecting solar energy; for example, placing the majority 
of a . home's windows on the south side to trap the winter sun. However, ^ 
passive means are most ,val uable in sunny regions, since the sun's energy 
cannot be collected when or where the sun doesn't shine, (See Ftgure 51. )^ 
The sun's heat can^also be used passively to create ventilation through 
the house. This was described in UNIT 4 J. Or the sun's thermal energy 
can be used to directly heat water for domestic use. The trouble with 
passive is that you may not be able to get the energy when you need it or 
where you need it, and it Is very difficult to store for long periods. 

In an active solar house, ^many of these problems can be overcome by using 
collector, transport, and storage systems, The collector absorbs the sun's 
energy^ then a fluids or air Is used to transport the^ thermal energy to 
^ where it is needed, or to storage. Additional energy may be needed to move 
the thennal energy to where it is needed. A heat pump may be used to draw 
the thermal energy from storage and to provide supplemental heat when the 
sun's energy is not adequate, (See Figure 51.) A variety of collectors 
are aow on the market which may be built Into new houses or added to 
existing houses. 

Before selecting, purchasing, or installing a solar system, you_peed to 
investigate it thoroughly. The Federal Energy Administration antfuffice 
of Consumer Affairs have developed a buyers guide. Buying Solm^. Also, 
you may obtain additional infonnatlon from The National Solar Heating and 
Cooling Information Center by writing to Solar Heating, P.O. Box 1607, 
Rockville, Md. 20850, or by cal ling (tol 1 free) 800/523'2929 or In 
Pennsylvania 800/462-4983, 
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Figure 51. Passive and Active Solar Systeins. 
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APARTMENTS/CONDONfNIUMS 



■H.lMillVL: ro lAaBLL THC teacher or STUnnNT TO RECOGNIZE 

THE CNKRGV CONSERVATION CRITERIA TO BE CONSIDERED 
WHEN >;LlLCT!f,'r, AN APARTMENT OR CONDOMINIUM. 



«'n^MN;vv-'i^f^Of^vai ion crucriiU ure uniquo to apartmiints and condo- 
'^^^^^l^^'^^O^^'^' ''■'^'^ ^^t*"^ i^ff^nci^^ , aiHirtBiunts ond cdhdbniiniums 

'^'^ -^^^^^^ rc.ws or filf)ri.s, v/i Hi srvoral ufiits i fi n builclif]!). This 
■'i^uM iwh vytiu^l . ri f,-;;ci fippoffjifi i ty tu savo (Minrqy, since dfi apnrtiiicnt 
^ V f::tr' -1 nu/^^ -i >1 ] .u.^Mi f. to anutJUM^ ainirtnierit or condoiifi niuni 



1 nf^r 



'•v:ry-tAi unfuMtod sPiiLe uu thcit nide; for oxiiiiiplG, an 
^. 'nt [k]s tr^wi'i^ syf^fMccs Oxpu^od tiitin oxterior or ond 
'"i '= Wf 1 ! r^u]iiir(' if'ss I'fMtiru) or cooliny. It can bo seen 
^ ^^^f^-' Kiiwhousf^ 7 hjs ;os% MXf)osed ^^urrace than Rowhouse 1 

^ruv.^^ \' IS tMMnrlpd i^w twu %idMS- ApaiMnipnt R in Fic]uro 62 has^ovon 
jsMc?; {'xpo.^Mj ^jnrM it IS [)iiiindtMi on two ^iidf^s as vvnl 1 as ahovo and 



i .T'M f liT jit jpartiPt-nt. or i ondoiiii n 1 u'n Which aff\n;ts tho hoatini/. 
an 1 .'mOim-i ]::Ai\ i\ rhr IrvMl t)?^ fh)n?^ pn winch, it is located. Duo to the 
'^^•^ ^f'fvU ri.f-., a;Mr^t:;iJ^fitn- cu) uispe^r floors t cM;f| tn [)e wanner in the 

winffT jh,iM tho.r on lowfM" t 1 ocf s ; , ^nui r tfiirMi t s on the lower li»vel tend to 
vjW'M in ffif' ,i,::;^..'r. Mowevrf, if natoriH vontilatian is a major con- 
lloor ^01" [)jsrii]ent level imy \}Ayo little or no breozo. 



.,]/.Ju.v. f:nd doors in aparjhicnts and condoinirnums e ^eldOfTi protected 
wish sfi>n;i p.Hh'l*,. i)Ms [M.ikps the nuiiiher , SKS%^nini ori^entation of^tht' 
wif'dow. jfid drhus ir ih^rf .ui t. . f or exar^phs an apartfiient in a cold cliiiuite 

-ill tfs window, fdi ino fioi^fh will h(i fiHJch more diffictilt and t»xpensive 
^lo.if ffhin i!no if) whi» fi t ho windows f.uo '\oiitii/ fare fimst also taken 
•'^ lo^oFrMfiM If tfH^ aoar tr^on f >1 )] ho sfiaded by otfier- liijildinns or by 
1 ' ion. 

'»'^ev 1}!; lo ( an bo'^fliinf^ to inipriivf^ f.hf^ sholl oi\^A Condominium o?^ apart- 
oof , \o *noaf i a? o shi^n hi ho fakon in its sohs Morr If the tMhirt.ment or 
iOfnh-: ifiii wa . provioijsh oiiupiod, if wcnjld ho wise tii ask tJie co'\l of 
ho.ifnio aful ii^ikuin in [uoytous voats. llnuMiaily hfoh cjHr.iiiiipt ion (in kwh ) 
It! /iiu\ h a f a [so. i 1 v i oh', f rue f i^l ^jhe 1 L 

AOV'S.Um onofijv 1 iue.iM va t ! on to the biMidin*! ownfM' , iiiana<](H" and othtM^ 
rfMoUifs. \o* i^:'r>tnn} aifdod tir.alafinfi or stiuiii windows and doo?'s it tht*V -qi ?::.e 
n*'oh'i!. f .\ for won f hors t J I ['[M no anJ caulUni). f^e(uirf unnetessary onorkyy 
V'^isfi' f a^ o[*on lohhv iliuors . niifn^wpor I v ventoil Uiuiuh'y facilities, or 
f^onfod ur; iSfsj .pm o ' ' 
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TO iiNABLf; rKC rtAcurR OR nriJiJF^NT 

Fflf- ( NKt^fiY CrjMfif.MVA WON CRrTHRIA 

rofj', 1 unn i) wHi N f.'i 1 f:c r iNn 'a Mm? 1 1 


TO RFCCjRN IZT * ' * 

Will CI 1 Mijju ni: 

.F- HOME , . 



WIkni ynu tiiiv n rii<}hih^ hfMm^, ( lint: k tn ^nr' If if ninrt'; Uir Mnhl Mf)n]n 
(Inn vf ru(; ti cifi ^irul ^afrty ^fiindrirfl% ? >s inb 1 i ^twHi by thn U.S. I)n[virimnnt nf 
McHi^ifiq rtncl llrt)tin t)nvfflnpTOnt (HlH))i If ^ fi^w fi^obllP^ honir? IHh bi^^lc 

fni|) \n,u\rf'i-rf]t% for In^ulnfinfi, in ( 1 U rn f^Jpn * n nd conrlnn^ ii? irjn j^Orit. rfil , ^ 
i)nr-iufu-nM y ,1 f f ia^m,!^ olu* 1 t/f f;n rf I f i f.rt f iofi ^hf)i|l<| |)(« fnurul fin an fnlorlnr 
W:il L Thf' rpf^t 1 f Icn^Kjnri l.ihf?! will fMr c:Hm,iln cnnHitTun^^ t Hp niOlnio 

}\f)\\)^ M/lfc'd for nrifj fjir C fUM:. ilv nf fju^ hrnfJnf; nrid crinlirKj f?f(iJipnipnt. ^ 

hnn^^ hfiynrs m^iy ,il'.n rofruiU: U^p Inr^il Ho?n lf» Hfjnif As^nf: in t. ion ftir 
'Hii Ic 1 1 Fif^s in [)urr:fui% ifif] a nohi In honir, nlt^i "pl«K't:inn* rUnl nini f^nArir p . 
' C'Jii s*\ il i\ wisi^ fj) \prk fin' nu.)S^ r»^[Hit-ih It^ Hpfilprs nri. nrnn, 

fhin W.H I ^ r t I 1 f , .UhI;' f I Hi U ; fff* f/Hjinif »n f, fr nri) ifH> qrf?iitjfj ; inrjt .ll f »)c - 
fMf^inrs; .md <OnfHj<i fjMl. /.tinii^ir'trHMlf rll j /rd jritrrMMf^s, Onr^ nf ^^U? nuis t CO'* 
*'ff*M *ivr ^'fiprijv f nriMM^vn f jf>r] inrMMifi^s fnf;nif)fnl»' iM^rnj^s is f.hr* ^dfllHcifl of 
■ 1 i rf i)v f DiJfulfif iofi * v/lijrh iMi^ In^f'N f:hp tiT7'4 lind'^r *h(* ninlM I r tuMTiP. 
pF^,}tH*rly ifist/illrd okif^prtq .iL f ; -w. .jddf.^d j ul *i 1 1 nr^ , Yrn t'. uliiju bo |^r^i-' 
vid^'d j tt t Mr 'Jir'fir^'i tw ,H1<jw *nr ,iir c i r c uKit Inn . | n [ifrv^MK moi'iturn ' 
t>iii'd jpiiui I if firnviih^ fij ?' *to>= 'h^ hi ^nt i Mu systPin, Al'vO, %lnnii windfiw, and 
''Ui)f\ n-.iy fin .Mlflf'tl, nr i n* J n 1 Iii t i(Ui of ^ft^ h-nii] |il*riMf ^hP^M.ifUi wl 1 I 

rrMli^ro ntja* lo^;. ofuJ MfiHK Alt^]OU'ih it i:. very tliffi*.^ulL to (hIcI inrjul at ion ♦ 
^Mg^d f j^iin i r]Mj I M r;iy buar^Us fippl ) ijil. prior fif flin Iii.him jful ojr Uh* 

^''I-Imu r =w 'm' (hHtiiulinlv hpfn-fif 1,1 1, f ' ;n ' ■ ^ ; Stiiiu' iMqji: tfrin is vpry 

f 1 If'I'Mh lf'\ Hi-} SfHjtjIfi fHM (jr* :i%ru'; r Mr H Mf* i r|\ U ^ il T 1 fjri rn J hir t! i r^**r . %pPcJ- 

Mirf inq'.J Al'.n, lirf'flrit^M .mi h?' '.priy»M: nfi I ronf for i tppi 1 a i rif i ; 
hnw?^Vf*r', j' 'ihnijhf (n^ f (i,! t Nk.w i f li a mviIpi', lia.fj . jfiMilJllnri t ,in 1 ni - 
, f ! 1 b m| iifh'nr' \br flnMr, Ih-' t'( (n:)ii?'f iiu *M I a 1 1 /' m| nifprior', r)( sonp iroUi li" 
hunv^s iMpi'ifp f fjr flow nf ,i w arir ruh' riisil jrifj .i fn: fOMiiriq fliffifilil, Or 
?h^' liUifl. (fu' '.p;n r in no'J. }r.)i Mr lni::r'. |'= ^,ir!-lijMv' ^MupfUMMM'd 

^!i=^S t^Pn. In i^ln c lllrlff^^ Vlh* hnn "r^i^'S ^hMl|h^ -(Pf^ fKirfii (Uif: voutli ( j 

* ) * i -: (Iv.i nf .r !(' ( = f ■ h ^* w 1 n ! ^ ^ ii . li .p 'v^ , a * ar ^r^ * ^ *V p () p a i r pi 
%h)ul': \ irfwwir'ij iM f Mr rii^Mi (nr W irit p Ij'r^ion, |m t.t:p wirnj^'r 

r l-ir ,i p-. , r if-Mn '^irjps shnijl t f,-r^' inrl t f j t ft h ' tn- t Mf; h ir J 
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f 1 f) Jr^o 51. Enerny Cohsurvino Nobile flDriie Featured, 



OBJECr IVEI 



TO ENABLE THE TEACHER OR STUDENT TD' RECOGNIZE 
THE ENERGY COMSERyATION CRITERIA WHICH MUST BF 
CONSIDERED WHEN SELECTlNR AN OLDER HOME? 



Older homes have advantages and dlsadyantageS in relation to energy ' 
cansorvatioil First, an older homo has a history for heating and cooiinq 
which shoMld be Dbtairted froin the previous owner or the utility company 
Those data can tell the potential buyer the heating arid cooling cost in " 
prov ous years (remember to adjust tq current rates) and indicate the 
hf h ?Hr?L' heating or cooling bill Is 

SrnunH 5' 5 '^f ^'f i o^^^^hould ask Why and how it -night be Im- 

proved If additional insulation and equipment Is needed, an adjustment 
in p rchase pr ce may be ^warranted. If the ceiling 1s uninsulated a s.na 11 
iiivestront in insulation by. the now owner can make a large difference in 
ij L 1 1 1 *y costs. • 

pertain features of older homes niay make them energy-i nefficionk Ve'rv 
old lionies may not have any insulatlun and 1 nadequate inflltratiori barriers. 
In;^;h„ f"'^ ''^'ff' caulking). The table below shows the. R-valUe 

for the surfaces of houses as they used to be built and how they can be im^ 
proved for eyen ^ cold cllniate. >. 



t'ypicn 



Old House 
Surface 


R- Value 


Retrofitted Old House 


Roof 


3 


insulate with 12" f Iberglciss, ■ R = 43 


Wal 1 




insulate with 3'i" blown Insulation, = 18 


Ods GiTiont 


10 • 


insulate walls with 3'j" fiberglass or 2" 
styrofoain, R = 20 


Ground floor 


5 


insulate with 6" fiberglass, Ir. = 25 


Dpor 


2- 


add storm door, R = 3, substitute Insulated 
door, R = 10 


Wi ndow 


1 


add stomi window, R = 2, add insulating 
shutters , R = 10 



Source: Maine Audubon Society, Enevay MuaaHon Proj^jcji, ' Falmouth, Maine, 
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UtllT 5.4 




f 


~ NEW HOMES 





OBOECtlVE.' TO ENABLE THE TEACHER OR STUDENT TO RECOGNIZE 

THE ENERGV CONSERVATION CRITEI^IA WHICH MUST BE 
- CONSIDERED WHEN SELECTING A NEW HOME, 



Jew homes are i^estrlcted by local bLilldlng codas and frequently by the 
FHA-MPS (Feclaral Housing Authority^ Mfnlmum Property Standards)/ Althougfi 
these codes certain construction materials and techniques, the 

standards are mlrilrTial and usyally do not afford optimal energy savings, 
where '■optlniar' means the minimum cost of buying plm operating the house 
oyer Its lifetime* A prospective home owner or person planning to build 
a new home should obtain the regional code restrictions, FHA provlties 
chockllsts arid guidelines for builders and homeowners^. Of course, it is, 
easier and less expensive to build In energy conservation fneasures than to ^ 
add them late^* All of the featuras and practicas dIscussN in Units 
3 and 4 should be considered when buying or building a home. Although , 
energy saving features usually tend to increase the pare hase cost, the 
IncrcasEd mortgage paymeiit will often be more than. offset through lower 
utn ity bills. ^ 



*FEA, "Tips for Energy Savers" (Washington, D.C.: GPO), J. 19. 

^-Johri Tansll, RanMentiat Commnptim of JltQatHoity lOSV^lOPOj 
Report No. dRNL-NSF-Ep-51 (Oak Ridge, Tennessee.' Oak Ridge 
National Laboratory, 1973), p. 7, 



AtjiH'i'tmACj mmmum 

if. 

Abt Assaciates* Inc, In the Bank, . . oir Up ttm^cMrnnay? A t?ollam ' and Centn 
Oiitd'a to Enargy 'Saving Uome [mpvovemmntit , Washingtori,; D*C,: 
Government PHntIng Office » April 1975. 

AdaniS,* Anthony, YouP lSriergy^EffiaientrHouBe: Building and RQmod&ling 
rdmo, Eharlotte, Vermont: Garden Way PubTlshlng, 1 975, 

fha Ihiitdov-o (Mida to Enavgy Con&arvatiofu Washington* D, C,!^ National 
AssocUtion of Honie iButlderSi 1974. ^ • ■ . 

Federal Energy Adrnlnlstration, ^'Energy Sayings Calculator, " Washington, 
D.C: Goyernment Pr1nt1ngjOff1ce* '1975. - ^ 

Morrelli Mniiam H. The hYiergy Maer^u Mamial. Eliot, Maine: The Grist 
Mm , 1974/1975. ^ . 

F ^ ^ ^ . . ■ 

spies, Henry R. and other?. SBO myQ^'to Save Energy and MMmtj in Your Home 
and Cap ^ Now York: Crown Publishers * Inc. 1974 



Tennessee Energy Office. "Checklist for Energy ConsersMtlon in the Home 
in Tennessee." Tennessee Energy Off1cei [ n.d'J . 
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OBJECTIVE! TA, ENABLE THE. TSACHER AND STUDENT TO RECOGNIZE 

Choices and pRACT^cE8 of energy conservation. 

lyASTE, and effjcieR^y during food purchase^ 

storage, PREPARATIOl^^ AND ClEAN-UP activities. 



The high productivity of the American food industry depends on large 
quantities of energy to produta, process, transport, store, and prepare 
a large variety of foods. ^ As 9 result, advanced agricultural systems 
are running up an energy deficit. As the geographic distance from pro-' 
ducer to consumer lengthens, the degree of processing Increases, and 
energy Is substituted for labor and natural soil fertility, the energy 
deficit increases, , 

In 1910, the energy content of foocl; produced In the U.S. was slightly 
greater than the energy used to grow, process, and transport the food. 
In 1970, however, nine times as much energy was consumed by the food system 
than was contained' In the food produced. « In other words, by t^e time the 
food reaches the consumer's plate, the total energy expended is many times 
that contained In'thefood being «aten. It is the processing, transpprta- 
t1on,' and distribution of the fo(><l that absorbs most of the energy. There- 
fore, it Is wise to select food t terns carefully, as well as to store and 
prepare them efficiently. , 

The hoiiie preparation of food accounts for almost four percent of the . 
total' U.J. energy consumption. The major in-homfi enerav consumption for. 
food occurs 1n storage trefrigeratfon and freezing) ajd preparation 
(ranges, ovens, and small appl larices ). - ■ 

The storage and preparation. of food includes energy use^by appliances 
both directly and indirectly. There is direct use of energy for refng- 
eratiop, cooking, and dishwashing^ The indirect use of energy is for hot 
water, Ito maintain a comfor'tabre roorn temperature where appliances are 
operatmo, and for manufacturing the appliances. Appliances and equipment 
account for 33 percent of the energy consumed in ,the home,^ The. water 
heater, refrigeratort, and range are the top energy users. Included 
In the Appendix of this Guide Is a Tisting of appliances and equipment 
found inAmeriean households indicating their average yearly energy 
consumption. " > , ■ 
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FOOD PURCHASE 



OBJECTIVE: TO ENMUE THE TEACHER AND STUDENT TO MAKE 

ENLIGHTENED FOOD SELECT lO/^S AND TO PRACTICE 
JUDICIOUS PLANNING, SHOPPING, AND BUYING 
TECHNIQUES, 



Few people realize the extent of the indirect use of energy to produce 
food- -energy consumed in the manufacture of food-related equipment, manu- ' 
facture and transportation of fertilizer, pesticides, and herbicidesi manu- 
facture, maintenance, and operation of farm equipment. The higher up the 
food chain, the more energy is consumed by the product. For example, beef 
cattle are more energy-intensiye than vegetables, and man is more energy- ' 
intensiye than cattle. (See Figure 54.') In an energy conserving'society, 
a conscious effort would be, made to sh\4t from animals raised on feed lots 
to aniinals raised on the range, from ani/nal protein to vegetable' protein; 
from nieat, fish, pdultry, eggs, ittilk, and cheese to soy products, wheat 
gerriv, dry beans, peas, land lentils. (.Figure 55) [SEE ACTIVITY L,] 

The morcmirect energy costs of presorving, packaging, and transporting, 
food ane the most obvious. Drying food to preserve it can require little 
energy, particuJaTly if done by solar energy. Canning uses more energy 
than drying. Freezing requires even more energy, and energy^must be con- 
tinuously used during^ storage. To conserve energy, reduce the use of 
extensively processed foods. Of course; fresh foods eliminate the energy 
and cost for preservation. 

A major, source of energy waste is In packaging: often more energy 1s 
embodied in the container than the food itself. One way to reduce this 
inefficiency is to cut down on disposable containers: Another is to pur- 
chase food in bulk. The most energy- Intensive food items are in throw-away 
aluininum cans, plastic bottles, ready-to-heat frozen packages, and aerosol 
cans. The packaging makes a great deal of differenee; for example,' twice 
as much energy is required to ffroduce a 6-ounce aerosol spray can of cook- 
ing oil as an equal amount of bottled cooking oil , ^ The reuse of containers 
could yield a dramatic energy savings. The Environmental Protection Agency 
estimates that if 9Q. 'percent of the market used returnable beverage con- , 
tamers, the equivalent to 92,000 barrels, tof oil per day would be saved.6 

The greatest single tnefficlency in the food system is in transportation 
of food from the market to the home. ^ The use of a two-ton vehicle--the 
family car--td transport 30 pounds of food several miles once a week 1s 
grossly inefficient. To conserve energy, shopping trips should be carefully 
planned. It is helpful to write menus for a few days or a week and then ■ 
make a shopping list, Consult newspapers, radio, and television for bar- 
gains. Since freeway driving is nearly twice as economical as driving in 
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heavy city traffic, shopping iripi ShOutil-bG carefully combined with 
conmutlng trips." Bettor yet, bllwn of wa.lk to a store In your Irtim^c) late 
-area. [SEE /yCTIVITy mJ ■ v " 



'if 



si 




OBJECTIVE 



TO INABIE TEACHERS AND STUDENTS TO IDENTIf V 
rtlE ENERGY IBES^ RELATED, TO FOOD STORAGE AND 
HOW, THROUGH PROPER SELECTION AND HRF OF hP- 

PLIANCES. KpRny CAN nn^coNsnRvrn, v 



thf?^tnrnfin Lnnditinn*. ffrr rnrh kMnd f)f fmV(\ mi^t \w rorfr^c t nci thai \jw 
uriqlntil qu-ifrlt^y H m^intnlhcd. Somp'foodn rnquirn frrn;nP' % ^nrvif|n / ^Snm/^ 
rpfrificrritor nforrHin, rinrj fjth'^r'. rlry room t^mprrfiturn %foV(j^^r. If fh^rr^ 
any ^pnj LifjP, fonff » nwinpy_ nnd rnfMcjy .ur^cT^fj^cL 

Ample space nuj^^L he* iiruvid«^d fur each ^lordqe condititm. Msntry ^tnraqp 
riMjui ros I 1 1 f. If^ rnprqy; hnwovc'r , f r i fjr rn t:nr iincj f rfM*/iT, %t(>r-.iqp .irn (^nrrqy 
intofnivp, Rr^f r 1 uur^ttors And ffjod frrr^tn'^. run ?4 hf)llr^ .1 rj,iy/ Ihn nrvuMjy 
rnquiriKj to prr^^f»rvn fcjfirl. fn 1 !crw% fhlrd In linn for hnmr *vUMUy rnnsympf Inn 
buhfnd (1) ^(vrnn tnnlirui ^ind hp;it1nq ,ind (7) wntor HpfitfM'^J^ Rrf r 1 fi'^ra fj?r% 
find frvv^nv, ^|iv^' Uh* thjrrf fjrpritn%t nppnrfunHy to rnninrvr nnnrqy in Hir^ 
honit^ f urtijfuUiHy , f r j fjeralurs and fi etizcrs are a^jiltiblr Ihnt liui n% 
liUIf^ a-. Ua] r lUr rnrri]^ -thJtl nthora^du fur Httlu !:xt.rti rnM. S.ivifH|% in 
sniitS'lrr utility bilU con rniUr* up thr diffrr^MnM in purrhnn rn%f jri ffu* fir%f 
ycMr Or two, ) 

Iri 19/ J, fho f'ru%idfM)t d i rij<: tiHi ! uri f .u y ^n^ri\y l^bl^Hfiq prourtl'"^ h\\ 

dMVp1()[)fMl for fMi(fr = j^^ j nirns 1 Vf^ hc)ir^^^^^ .MU^ H .uif .nuL rMju i p?nf*nf . * rii*- 
(T;f Hu^' prtidjTjm f.U in^nrl^h* ■ riH'VVifj-fiJ^ infMrnutlfHi .it fhn point of 

.;V'-J*' vni;r^v--ij;fjf;untp{ if)n ,^i4.^:j(.vrif^ra^'^^ f f i c umh (if h(Uj:.*^fi(? I*! riiipl i^m 

inv/'^syNt'Miis, ■r<*fVUj}>r.Ut)?v7ij)d f^fMv^f^^, c hitfips w.ishtM-. nnd dryrM-,, di^h 
w.rJu^rs, rMfnjr% lUid nvrn*., w.U*m- hfMtfM%, \KmSuv\ \\ra\\\v\ r^jn i pnirfii , nrid frO^^ 
vt'.ftify.. A[ip4LifHC% [Mr-f if i[i,if in^j ni.i nij t ,u f iumm^ s lusir f h^' N,\, 



.1 1 t t 



I h** ''fir r^; V { »r.',un n ■ i ViW 



if) 



J ^nv^'f! in U i(^,^,t * r ^hjwr% ;^^M*' f-Mrit fi .,hnfi . tf^ ! 



(I'Jrkwh/nir 



M /rn) 



128 



ERIC 





ist ofEnergi 
liiO per 




th« f h'^f if^^y^ ^<f^ ^^^^ ^''^^ ^^-^y v^* >^''l^^ s/^H^r^!**^ *^ 



Comparison Information 

IW - 



..... - .-- 'f.. 

— j^^^p^ — 


pir mgnth ii i iM ol 4t p*f iWfl 




^ — c---,-— .r- — = — ^^^^=* 







Energ 





1 58 kllowiiH-houfi per month 



-.1? 



liliy'^^V^pilWl'! 



ii|-|ifrli'r-infi'f^ 
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(AHAH^Jje^tor^^l ffwy be ordered through The Assocfatlon of Home AppH^^nces 
^ Wjnufn^tWWr|^:f^ Drivff, Chlcaaa, minols 60606. at a cost-bf 

: yph i# to ^ wpren and 25* far #vG.r 25-cop1es..) • 

;, fl,dij!||«fn iK^ihh^ Imm LabcVfny pPogNm, the Dopartmcnt of Cornnerce 
. |n,wlw<l iT^p "f;nf>rqy Efficiency flrogram. " The qoal of this program 
'irtn^i^ff *« fff «»ieW.y. U5aye of ^ppl f ancfls Iffri average of HO .per-cent 
by ^' AU;NaMyh thii progrflm y voluntary mandatory action Is belnq 

rt^mmm linv m C^jn^jrons, Spndfk vmrqy reduction gonls am llstod 




fill IT' 

r r 1 f;<^ fc'Oi r^^^ f- f > t;> 

T/»lrv1 fr.'\m r^^Cfi IVCTS » CO lor 
Uoihrl ^^f^jfO?''^, ^I't^^ctHc: - 

Moff TUm'iiV^, Xhi^ Einprgy Policy flridl Con;it>rvdtiOn Act (1975 ) rcguirod 
that m ^t>iff{^\ -imm Mmrsmmsm (FEA^)' cl^Hpct the NatlonQl Bureau' 



t^pt^i'ijy! Use l^fttf tJC 1 1 or» 

: 9 

30 

10 . ■ ; 

30 ■■■ 
4B ."' 
4? 

2? 

IB* . , 



of ^tand^Jrds {UBS) to dpy oion "onorgy efficiency inprovnfm:nt tar ptr;' Tor 
appliancoB, Theso targut^ wi 11 bo desiqnod to jLtait^ 'ii^iMnuiin onorcjv f)f- 
ficiency by Th^} Act nHo n?qui nn) the developmont of test pre- 

ceciuros and Inbeling ?*u1cs, Thn new labeling inrornkit Ion is to includo 
"cstiMted timiUdl opDrat inq cost-" The oppl iancos covered by the Act n re 
■ ref riyerntors, refrig^ra tor-f *^oozors, frG02ors» d ishwti shors , ciotho^. 
dryers, water hefttors , roori a ir condi ti onors , ^om hentinn ^quipncnt, 
furnaces, tnlev i s i oii^ * k itchori ra?5nc?s and ovens, cloth^^*; wnnhor^s, di^huinlill" 
fiprs, (uiinidi f , ^hd c: on trcrl co nd i ti on orj; J ^ Those l;iNU shcnJld 
dppoor or: hew cU-pl ^^ncjes Sc^on , wdtch ^or ttion jl ofiq with i'nprrvMti 
appliance uf f ic j encio J. 

Botoro .bijvinn n new (^^|;)H^!lccs find out hew fnuc h enerny it usel3 ccinpnrj^d 
to other iixiflols. Look f;)r ihr) E'loryy Consuirption Lnboh M.ike certain tho 
capdcity ^iiits the heij(t|-^ that it t)di. the Tea tures suUed for yoiir lifi*- 
htylo. For 0Xir;jh^ a rrost-r^roo rof r i qrr .it or rcqulj^o-; innro I'riertjy thnn 
i) standnrtl ciodrl, but it tfie owiuir of a !>tnntlru\1 nHMic-l is unoblp t/i iiudn- 
U\n it, lha vuvrQy Li.}iti> could DD yredt. Considt}r initial cotl. enornv 
consunifU ioiu cnptic: i ty^ sUi J ttnuMWiVi^r fcMturos l^e^orr buyifio appliance. 
Liiorqy sjviiH) devices shoiild jKi be cnn^iderrd, A new rr^f r1 qc^ratnr with 
J ''p()wi?r-!;av(M^ swltcir' i * ayinla:)le whi^cb vt^s Ljnsuiiiers livir^ii in irir = 
conditioned or iionbiiiincl ^'OvTiiis tlie uption of Stivinv) u\i to lb pet^ccMit o*^ the 
cippl 1 tinc?^' s iMinrcjy ii'itM)y switching off^ the niunion fieLitors, whUdi are 
sjuall ronistanLu wjros uvied to heat arourd thc^ door openings te [iiv^vent 
^wo.itJn(j wtuMi it i^. fujiiiid.^'' 

The use of vvfr\s:ov.\li)-'S anci fnn^^ors ereatly affects thei!^ enni'oy con- 
suinptien. Cooling ap[)litHK:os UhUJlil tu^ 1 oca ttnl away frni;n heatine ei]uipnent 
jnd (Mrect nijnl1q[it- Tht^ tein[;er Jturi^ controls shoulcrlie prDpoiM) set. 
Turn the rnntro? to the wa>^iiioet ^rttiTin which 1 1 h^op food :)!^u|H»rly \)rv 
stMwod. I^Si* a tJu'riiioniet er to t:het:k tMi^ t enipiMMt-ieH' ; O^T f or the ftiu^lrot* 
and 3f)-4ty 1^ fot^ ttu^ rt dr iote-a ror^ an^ rt^caiiirieTuiod. (Laution' It is 
dancjorous to ^tnrc pnrlshatdr foods at tpiii^un^a turt^s above ) Sot 

tfie control dial^; a cou[)le of so*:tincjs warmei^ wh(*n away froin nome a wc^okend 
or nio?Hv Since t(k» donr will not bv i.iponed vvhilr y^nj are ni^n^s wa rn ^^r 
soltdntj will kren the tnod piH.pordy cnilleci. If i\ neCfMul ref cjtMMt o?^ :s 
used nnly durdrH] niie season^ iinpiijcj it for thi* l^alanre of th(* ytiar, 

IroivtM^s (Uid rrdr ifji^ra^Drs cpiMMte most cd'ticiently wlieii r 1 1 1 ec to (he 
eoi'reet ca{),u;it>. Ilowever, tlu riut uvfH'loaiJ the rt?f ri qi^r Jtor this will ^ 
keop the i:i>iiiprrs=an^ ruiin mhi iiiore Umo it shoijhk I ond shiHihl he plaerd 
slitihtly apar't en ref rtinMM to?^ sfifdves for eerrcM;'. rt ij la t i ore Ifie 
fveoior sheuhl he kept a^^ tull a^. pessitile to ()rc*v(eif hejvy Itdnq, iover 
all lit]iJids stored In tht M-oftdcjiMSi tor^ (especdally frostdn'o iiHidels). 
MoistiJt^o is tlrawFi into the air froin lincnvetHKl li (|uivlH,inaki nti the rtdri^)- 
iM\itO!^ wtH^k hardtM\ rhuillVi jnless a reei p(-^ .r(^|Ultu^s .)uiL;k chiMinuer 
free/in(U let lint food cpol ht^fore (ihu iiuj It in t ht^ fidnerit ttir i^v 
frtH^/er.. (Caid ion: f^(uul(i;ay not tu^ safe to eat. if held fn?" jM^nv tlrin 
tJtree or four liinirH at ( t^iiipet\ftu res l^etv/eon nO^^ \ (eid ]?CP I. V 

0\)vt] and clos?^' tlr^ t^'f r Uiero lor and fn ,^;^er* doors only whrn itei ess.it^y. 
Several items can ho removod ot eaicf^ to t'ociuCM* loss of riil d rnrs I'y 



kpcplnc] c-j t(n of the location of foods in the freezer, the frct^zor door 
can be krpt open n minimum dntoiint of fimc. 



f ititononco of rofr igomtors and fracrcrs ".i Iso affects the ir uf fi c loncy 
The {laskets-around tho doors should be- kept in good condition. To chf^ck 
the gjskct, close the door on a pi&cc Qf paper. If it pulls out with no 
dran, the seal in bad and tho gasket should be replaced. On ne'rf-db^rost- 
ing reffjgerutori. kpnp the condonsato drains cleariLHl. On all inodelc, keep 
^ontJensor coilv, clo.in for rn<i xi mum officioncy conserva tion of tMicrgy. 
ill'} dust at.tcichiwnt on the vjcuuni cleaner cnn be used to clean the condon- 
sor (loctitcd at either the bot torn or rea- of the unit). Dust on the con- 
dcnsnr and coils coysns the appliance to run lonqor. The froozor should bo 
defrosted botore frost becomes '..-inch thick to avoid wastinti enerrjy hy 
ovem-.r,;i nq t ho co-ipn-sso r. [bLL" ACTIVI~Y N,] ' ' ^ 

L.ire shiulfi he taken to as'ujro praper >iir circulotion nround rofrir-erati 
<ind freezer cm and conipressor , As the unit's heat exchanqers Dpei'nte, 
t-hi- ,ijrround! nc air hc.ited. Wi tnotit prop*3r c1 rc u la t i on the air tenipera- 
tiire around tho fxchjoyer hccome:; overheated apd the efficiencv of -the unit 
is diiii ini-.htni. Vndov ex t renie c nnd i ti Oris the compri>i:.or may 'burn out" 
fvefri(|eratu-. and fror.-i-r. should not he plnced in cl osets or hiiuI T rooiiis 
with p.oor (• irouhi 1 100. It is helpful to avoid [ilor Imj the oc u i pimMit in 
(oriicr,. ^ ■ ^ 
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I UNIT 6.3 FOOD PREPARATION | 



objective: to enable the teacher or student to select, use. 

and maintain cooking appliances and to practice 
food preparation techniques which foster energy 
conservation. . ' 



I 



the prepartition of food Includes energy use for appliances to combat 
aclditional internal heat load and to heat water:* Energy can be saved by 
the proper selection, use, and rnafntenance of appliances and Judicious 
prepj^ra ti on prnctices* 

Tho iiwijor ene^^g^ CQn^unier for food preparation is the range, v/h Ich j^anks . 
fo.j'rth nftt^r the heating/cooling system, water heater, and refrigerator in 
home cntirgy con^suniption. As can be seen from appendix C, the other appli- 
ances liSDd for food preparation (blenders, broilers, toasters, coffeenuikGrs 
use yevy little energy compared to the range. Therefore, the range offers 
thr^ cjnvntest opportunity to conserve. 

The first consideration is the selection of a rancjo, Ranyos are rela- 
tivoly orficient appliances. Surface units on electric ranges are about 
75 perc^)rrt efficient and anproxlrnately 55 percent of all food prGparation 
is done on surf nee units. Cooking inside the oven is generally a more 
of*icient use bf onet^gy; since the heating in internii ttent, much heat is 
retained within th^^Dven walls and; there is less convcctipn los^. Due to 
the fiuctjssity fnrk^)ven ventilation' for good baking results, oven efficiency 
could be incT^eased only nil niinal 13^. floweverj self-cleaning ovens, because of 
their additionn? insulatiDii, require less energy to operate than standard 
Dven:K Alsoi inicrov/ave ovens arc quite efficient for cooking certain typas 
--of faods. Althousih ranges do not now have energy consuniption fact tagsi 
they will bo labeled In the near future Just as air conditioners and ^Y^frl<)' 
eraUirs arr. Yor the time being, the cnnsunier must rely on ne|)iitablo 
inanu factu rers and dealers when sel ecti ng cooking 

In adtlition to ef fi cioricy and<iuality of the unit, the consuiiier shaiild 
( oris kier its appropriateness for the faitiily's litestyhs Ttie use of over- 
sl-ed units is very inefficient. Microv^avu Dvens, toosters, coPfeenia kerSi 
a?id otiier small appliance^ should be usqd wtien a ppi^npri ate, , There has been 
some question as to liow nujcli energy a niicrovyavo oven could save and tests of 
eff iciency ore benuj done now. Consumers Institute has found that rincro- 
waves off-!?r the greatest energy savings in cooking sninl 1 to n^ediuni quant i- 
'^tlp^ of 'coticentrated foods such as meats, potatoes, des sertSj. and TV din^ 
ners,''^^ but thei r s tiidi es indicate sorne foods actually requj^ mot^n ennrgy 
in a microwave oven than caokal conventionally. Sonic of the test results 
a rt^ cji vcMi on thr follow^lng [lage : 
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Food ' ^ " We'rg/ ' ^ 

Cooked In Mlcrovv ave Oven Consumption 

4 Baked Potatoes 
1 Frozen TV Dinner Ol^^oi,) 
Casserole (4^1 CLips) , 
Sumnier Squash (1 6 02, ] 
Peas and Celery (3*i cups) 
Frozen Broccoli "(10 02J 



*ccni - conventional cooking method 

[ SEE ^CTlVl^i 0.] 



60.7% less than ccm* 
79.3% less than ccrti 
58.42 less than com 
58,42 more than ccrn 
46. 1 % more than ccrn 
30.2^. more than ccm 



Gas range pilot lights have come under recent attack due to their energy 
consuniption (1/3 to 1/2 of the total gas used by the range. Ho^vever/in 
addition to providing a starter flare, pilot lights provide the safety shut- 
off^sjsteiii for the gas supply and a snian amount of space heating in winter. 
Thub the issue isn' t as siniple as It might seem at first glance/ For i n- ^ 
stance, if t>lie'gas were used to generate electricityt about two-thirds of 
its energy Would be lost at the power lant alone. /Ippliance mcinufacturers 
are seeking to reduce the energy ivaste of pilot 1 igh ts by us ing smaller 
flames. Also, electric ignition is currently available on at least some i 
models produced by the majority of gas range inanu fac tu rers. 

The key to the cost of operating cooking ap|>l anr.^s is the way in which 
they are used. The consumer has the opportunity ic exert a great deal of 
control over the energy consumption of the range* cook top. or oven. First, | 
cooking appliances should be used as tfhey were intended: ^ 

K Don^t use the range for heating the kitelien. This vvastes a lot of 
energy since the ranye is not an efficient space heater. It is also dan- ■ 
QerousI ^ 

2. Don't use the oven as a diyer. It is not eccfrinnilcal and it can 

3. When cooking only small Ciuantities, it is usumiy more economical 
to use small Lippliances rather than the range top or larcje oven. Toasters^ 
\vaffle irons, skillets, grills, popcorn poppers, fondue pots, boan pots, and 
coffGeniaker s use less energy for their specialised jDhs than does the range. 
If you hnvo both a small and Inrge oven, use the small one whenever possible, 

4. Preheatiny the o^en is often unnecessary and may be a waste of 
onerciy. When preheatiny is required, or when baking time is only a fpw . 
minutes, avoid preheating for longer than 10 nti nutes. [ho a timer as a 
reniinder that the oven Is hodted. Surface units should not lie [)rehoatod. 
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Put joti-awk#ettt-w-'the^4^^^ top before the heat I's turned on to avoid ■ 
" wasting heat. , ■ 

5. Oon-t be an oven peeker. lyeYy tim the oven door 1s opened during 
operation, the oven temperature drops 25 to 50 degrees ^ range with 

an oven door window might be a good investment for the "peek-a-boo" cook. 

6. if food must be kept wami for extended perlodSp store it in an 
□van set no higher than 140^F to 200°F. (Caution: ^Food mnv become 
contaminated If kept warm at temperatures below 140 ,\ fQQj warmer 
built into the range usually requires less energy than the i t or surface 
unit when- used for keeping food heated. FoodSj plates^ and pldtters can 
be v/armed with the stored heat remaining in an oven .after baking with no 
additional emrgy use, A ceramic tile wanned while baking can be used to 
keep, rolls hot during the meal instead of keeping the oven on or using an 
electric bun warmer. 

7. Brown foods on medium high heat and then reduce to medium or low 
to finish cooking.. This v/lll reduce shrinkage and spattering and will 
consijfne less energy. 

Use a timer with a loud bell to avoid overcooking and wasting 

energy. 

9. Take advantage of the heat-sensing% elements on gas and electric 
ranges to control the surface unit. It allows the unit to cut off the 
energy supply and coast occasionally while still cooking* Electric surface 
units can be shut off a short period (5 minutes or so) before the food is 
done* The food will continue to cook from stored energy. 

10. Remember to turn off all units immediately after use:. A warning 
light or buzzer is helpful as a reminder, Establfsh the habit of turning 
off the range before removing the utensil. 

11. When cooking on top of the range, a vent fan can exhaust heated 
air directly to the outside and ease the burden a^ the home*s cooling 
system. But don*t let It run needlessly. 

The proper selection and use of cooking utensils can afford jdditional 
energy savl ngs. The following considerations should^be made: r 

L Pots and pans should fit the surface unit. The bottom should 
cover the heating element but not extend more than an inch over the edge. 
. This will help niinimize the amount of heat loss to the air, If the pot or 
pan is too large for the surface unit, it will heat unevenly and heat will 
reflect down to the range top around the unit and eventually^ craze it. 



2. To ensure minimal heat loss from the pot or pan* it should have a 
flat bottoiii* straight sides and a tightly fitting cover. Good utensils 
allovv less heat to escapo and lower heat settings to be used. A pressure 
cooker can cut time and energy even more. 





3* Ceramic, glass, and stainless steel utensils retain heat better 
than other fnateriaU* When baking with these material the ovin setting 
can be lowerfd 25 degrees. 

4, Slightly lower temperatures can be selected when using teflon- 
lined utensils for frying or pan broiling on top of the range, 

5, Use a tea kettle Instead of a pan for heating or boiling water to 
avoid heat loss through steam, 

6, Cover saucepans whenever possible. Food will cook faster and a 
lower temperature setting can be used. Be sure the I1d fits tightly. 

Care should be taken not to use energy for cooking appliances unneces- 
sarlly. Heating water and thawing foods are the most common causes for 
waste. The following tips can help avoid unnecessary energy use: 

1, When heating or boiling large quantities of water, start with hot 
tap water where a major part of the heating has already been done more ef- 
ficiently by the water heater. 

2, Urge aniounts of water use more energy and lessen the nutritional 
value of foods. Use only enough water to make steam and avoid sticking 
when cooking vegetables. The water will heat faster and conserve energy. 
Remember to reduce the temperature to simmer as soon as the steaming point 
1s reached and use a pan with a tight lid. Vegetables will retain more 
vitamins and minerals and taste better, 

3, Frozen foods require more energy than completely thawed foods 
whether cooked In the oven, under the broiler, or on top of the range. 
For example j a roast that has been defrosted requires 33 percent less 

. cooking time than one that 1s still frozen," However, exercise caution 
to avoid bacterial growth, 

' 4, BrbiHng meat is faster and more efficient than other methods. 

Energy-conscious cookrs schedule and plan for the most efficient of 
their appliances. Cooking several items at the same time and choosing 
cooking times carefully can conserve energy. Following are suggested ways 
in which cooking; might be better planned and scheduled: 

K Sometimes It is more practical to cook several dishes at once 
instead of reheating the oven several times during the day. Two or three 
dishes can be baked with little more energy than one. For exarnples If 
three dishes are to be cooked at similar temperatures (325, 350, and 375) 
pick the average tempbrature (350) and cook all three, making a small al» 
lowance In cooking time. The oven (which 1s more efficient than the range 
top) can be used in this manner to prepare the entire meal. 

2. Preparing multiple recipes for meals like spaghetti saucQs soups^ 
and stews that take a long time to cook can save energy. Then refrigerate 
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or freeze for future use. 

3. By dividing a skillet wit^h foil insferts, several dishes can be 
prepared simultaneously. -sr 



4. When baking or cooking foods with extended cooking times try to 
avoid "peak hours" (8-11 a.m. and 4*8 p.m. are usually the peak hours). 26 
During p^ak hours,- utility compam'es often use less efficient means to 
provide for the higher demand for electricity. 

Proper maintenance of cooking appliances is also important, not only to 
conserve energy but also. for safety. Clean appliances work more effi- 
ciently, more safely, and certainly more hygieriically. Proper inipectioi 
'of equipment wlU help insure efficient opepation. The. following steps 
should be t;aken to maintain the efficiency of cooking appliances: 

1. Keep heat reflection surfaces clean, especially the reflectors 
below the heating element on top of the range and the entire oven. 

2. For the most efficient use of fuel, gas burners should have a 
steady blue^f lame. A yellow flame rrieans It reeds attention. 

3. Make sure the pilot on a gas range is properly adjusted. It may 
be using more fuel than necessary. 

4. Have faulty switches, burners, and themiostats fixed promptly and 
professionally. Check ,the oven therfnostat every six months with a ther- 
mometer, 

5. Make sure oven door seaU^^re tight arid not leaking heated a1r. 

6. Air filters on exhaust fans must be cleaned periodically to work 
effectively and efficiently. 
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UNIT 5.^ 



FOOD CLEAN-UP ACTIVITIES 



OBJECTIVE: 



TO ENABLE THE TEACHER OR STUDENT TO IDENTIFY 
ENERGY CONSUMPTION FOR FOOD CLEAN-UP ACTIVITIES 
AND' TO PRACTICE FOOD CLEAN-UP TECHNIQUES WHICH 
FOSTER ENERGY CONSERVATION^ 



' The clean-up activities for food include disposal of food fnaterial, 
cleaning of appliances, and washing of dishes and utens.ils. These activi- 
ties involve the use of ^energy directly and Indirectly,; The use of ap- 
pliances such as dishwashers, food disposals, and trash compactors i,hvolves 
the direct use of electricity^. However, the use of hot water involvfes the 
indirect use of energy to heat the water* 

There has been a great deal of controversy as to which cleaning technique 
requires more energy--hand-wash1ng or dishwasher. There is no simple answer. 
The energy involved in hand-washing 1s for hot water, generally 15 gallons 
per day, and to combat the increase on the house* s cooling system created by 
the hea,t from the hot water. 



Dishwashers use energy in four ways: circulate the water; heat the water 
and dry the dishes; consume hot water; and combat the increased internal 
heat load on hot days, Dishwashers vary In efficiency and the quantity of 
hot water required. At present, manufacturers are not required to label 
dishwashers as to their energy efficiency but may in the near future. Their 
hot water consumption varies from, 5 to 15 gallons per load.^^ Check the 
manufacturer's label for voluntary ^aergy and hot water consumption in- 
formation before buying a dishwaShejri' Consumer practices also have a 
great efffect on the energy consumption for dishwashfng. When using an 
dutofTiatic dishwasher* the fol loiving practices will help conserve energy: 

K Accumulate dishes until the dishwasher is full before washing to 
avoid fuel, hot water, and detergent waste. ^3 Be careful not to overload 
the unit or block the circulation of water. Consult the operation manual. 

2. Scrape dishes but dq not rinse them before loading the dish- 
washer. If rinsing is necessary, use cold' water. 

3. Use only dishwasher detergents. Other cleaning agents can block 
the washirfg action, causing overflow and requiring a second wash cycle. 
Also, use the proper quantity of detergent. , ' 

'S " ^ ' • 

4. Partial load cycles, rinse-only cycles, mid-cycle Uirnoff, and 
other speciaV features are designed for energy conservation as well as 
convenience^ One modification, a di sh^^ashier power-saver switch, can cut 
off approximately 5 percent of the^total energy consumption (both hot water 
and operational energy) . 29 
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*5. Dishwasher drains and filters must be kept clear of debris so as 
not to reduce efficiencj^ or cause overflow. 

6. 'Dishwasher energy consumption can be reduced by about one-third 
by turning off the dishwasher after the finale-rinse and before the drying 
cycle, 30 Let the dishes air dry* After the final rinses turn off the 
control knob of the dishwasher and open the door, 

7. Don't use the dishwasher as a plate warmer* 

8. On hcit days use the dishwasher at night or in the very early 
morning to avoid extra heat in the house during the day. Automatic 
timers may be attached to the dishv^sher to avoid "peak load" operation 
(usually 4-^8jj.m. ) and thus to help the electric utility in its problem 
of meeting peak demand, ' ' ^ 

When washing dishes by hand, the following practices will help conserve 
eneTgyt 

1, Use two containers, one for^wuiihing and another for rinsing, to 
avoid an excessive use of hot water. 

2, Avoid washing disheS after each meal. Rinse dishes off with cold 
water and collect them until a sufficient number to warrant a full load 
Is gathered, 

3* Allow dishes to drain dry rather than drying with a towel (air- 
dried dishes are more gernpfree than those dried with a towel) and avoid 
adding dish towels to the laundry (ad^d energy) load. 

The use of compactors and food disposers requires little electrical 
energy and conserve energy ov'er other methods Of waste disposal , Com- 
pactors save municipal collection costs and the energy required for waste 
handling; food disposals also save energy over other niethods of wa^te 
di sposal . 3 ^ ^ 
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7.1 ''^ 



CLOTHING SELECTION 



OfUECTivE; '?D tnmix rm ^n^a^m oh stuofnt to make 

GMlI6HTGNE;r) CLOTH I Nr, SELECTIONS WHICH WILL 
POSTER ENEr?r.Y CUNSEi RVAT t ON , ^ 



4. 



> r,>vy r]olhin'i M-fh;f:tM^h Ldn c.nntribiUQ t:0 (*nprqy cunsurvntion in two 
''^^ tiio wo^irt-r i'oin*ni-i;abU' unci tiiufoby rodiJciiH) thn ncod 

' '^''t^niHim^ or thMliiKK anti {?] \n, roduci n<! Uio, iVPd for hot. 
■1'"% 1 n-rft)...Mr- cnri nq fo,f chrthljiq, '"fO"' 

^ '-1^' ^'1^ f .1'- ifiM.i.it lull iur.Msr SiOdy by kiH-pilHi ,1 l,iyor of 

.iivisnu M' ur 0'. an ,i i, ri.rh! i f loiuT , .sllmvinq I hp hotly fn fOO] 
if-'fT iuv ihM ^v^^t)Orot10r, ur iirrsp I c, t inrj., Di/rinq Lool nuriuds, c'Tofhiru] 
'.M(uL: ,i']n( ifKkfotr J ts insuLitlv,' vnlMf^. Bulkv f,ihri(:<;, s.iiih knit 
f ilMc. h.i'.rv */ihM(:',, nr, fi.it-iuHl t.ihi^f,,:', , iK\v.^ ,1 qrc.iL (IfvilSf ,iir 

= ^''''if' MjiiLiijr,-, wiiii-h n, fv..ri U)';,.jL,Mnn to kci^p hoHv 
^" 'i^'' ■ I Hmms sucli ,]-, wnul kinkrcj '.ynflh'M ir<; ' iirL' 

'"1^1 w«Mtni,-r tn.ici .irooth t i 1 ,;ifiR>pi t -iH^j.hfM', , surh .is filainont 
P"lvi^' 'l^*'N t)S7'/,0u ,^ I'lpy Jun'r pack dmvH acd liu flat, Di iminatinq 
' ■ ■ i^i''5un;. cohlotif ul uiinl aL.o a L,l'; thr fpcliru] of wani'irh. Wiuil' 

f'^'"'''- '■ifnM.uro ihoji ■.y-nt )„.( ^ nr ,4iier natural fihrr'., and in. ■ 

-I''!''; r-.-. I ,:':i-':,p', lipat and fi-,-)-. wamirr, 

' ''''''-^ 'ioriiiV'Tif mr nh,.r rniitnK, SifUf. Ifir hoal los'; from thp'' 

li-.-. an.) i,Mr, IV rhv 'f*)fi^',i] ! -rKi far f/M- in hf^ly heat Inss- the- u^:.- iif 
'hmnmi', a^.d f)u)s.^ -diat rc,v.>r ikn j<M,s vvill htdp prpvpnt 
'" " Inrliivi vnul. pn,> .,i,„„ld put an' tf-;w,Mtrr ra thci'thatr ttirn 

IP ' 'ic ( hi'i r'a.'., f I « . , ■ 

^'^'"^ i'^'i-^'."^' N > l.dlnaiaMhat pernn t;, air fu Mrnilaf:,' arul popspira- 
f" rvapHirala' I ,fnMr,>,L, I i uh t wr i qli 1; , l0(,s,>ly wo.vcn tahrit., and 

■(! IS ' l(,ui',r ; V and ha', a iniiiinium nf Kiycr', .pniy idi^ for t hd 
^""<i^i''n (Vf ,,)ir. uif^tiM, p, an rxiclli-nt I I her ' I ur wa riii w.-a t t.t'r 
^ < 1^" InuMMv wovrn til Unn Lavtai", and ha-, t iu- af-ilily 

I'd'.rt, pri.pji ,U uMi froni Ihr ruHlv ami pa v, it \i, (he Mirroinnl iiuf .ai^ 'V*^ 
^"^'•f ■.vnifi.M I., Mir piiipr nuip.tur,. ah'a.rtH-rs, [ n)h ' ^ n I orrd i; 1 ,i! h i a f-.o ' il 
' <*'"»-'f"<t<-- ».0 W.^V(P wvMtfrr Miuiloif hy ivflpninq ?UMt and soLir raili.it ion. 

in. 1-1, a vfuh' v.trii:'! / fitjfT hlPfid'; and fahrir ftiipdins aro availahh^ 
\.,:iM,h „iakr I lap/iiiu,^ n,iMro^ and 1 ('•• lOMlv h> rare tor. M.'iiiy fal>rits arr 
a;'i&^inraf ™f^., aiiJ: 'all I rr()( ■ 1 I .mi t , p,MTnaiiOiif i-rr-.s iti-nis ( r 1 o t ii i iu| arid 

^ ' -I" ''-'i^l v^'Uti watoi- w.i'.h.-.l, mmnv lowrr dryr-r t ompci'a t urrs 
^ii'^lii'l ili'V^CIian, nMiuiar lahric. and fior,l no i roifljiji) . 1 tiir, , 
•»"••« ■"'Viniy':, id rl.vrvn i t.y and l,m v^.tt.r. Waslialdl#w,,n 1 .ar, mav 
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also be washed ifi cold water, and all synthetics require lower Ironlnt) 
temperatures than natural fibers, S^iV repellent fabrics not only require 
tess frequent laundering than regular fabrics, but are easier to clean. 
Read the garment tag carefully to dctGrmine the proper care procedures. \ 
Remcnfbor, "dry clean only" fabrics are more costly to clean, bdth in rponey 
and energy, transport to the dry cleaner, use of dry cleaning chemicals, 
mechanical equipment, aTTO plastic bags for protection* [See Figure 57,] 



Before buying, always try on riady^madc clothing to check for fit, ap- 
propriateness of s^yle and color, and defects in manufacture. This will 
help avoid a trip back to the store to return unsuitahln merchandise, 
When selecting patterns, fabrics, and nations to do home sewing, 
everything on the some shopping trip to save 
Your' time and pDp.rtjy will also be saved. 



lOlect 

fuel for transportation. . 
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•J^IT 7.2 ' ' ' CLOTIIING OTSTHU 



objective: to enable the teacher or student to recognize 

PRACTICES for CLOTfUNG CONSTRUCTION WHICH Wilt 
HELP CONSERVE ENERGY. 



ihn ij^os of nnnrqy for clottilrui conntructlQn includn olnctricity for 
nlnctfic sc:insur%, sewirir] mnctiirio, harid iroh'nnd 1 iqtilirif), Thn mojnr 
utwrqy usf>r Is not. thn snwiriq m^ichjno hut \Mn iron, (SfM? Apfjnndix AJ 
Thurutury, thouqht: nhnijld |in riivf^n to wny^to rOfluCt^ firns^rinq tirnu. thoV' 
numt)nr f)f jTrossirHj sos^iunn ond Lti(* tcMnt)f»r{it:iiTO sott irK) of Lho Iran. 

If: Is bnriiif icidl f.n stitch as nnirfi an i)0'iS ih ] o brforn [jrp^i^iin/]. ff thu v 
umo culur Lhr^nd Ctin bo uscuj, two f)r moro qormonts cdri bn worked on ot 
thu some timn. Snv(>r,i1 scrims uhnuilHw ^titchofl ^it tho Udwm *^ittifiq hoforc 
(jrcssinq. Do much prnssinq pos^iblu rit oru^ Llnif^ rind turn the* i rnn ' 
off bctwf'cn prp%%inq sp^sions. If tfio prossinfi snssion will rrMiuirn a lot 
of timn, turn off Ihv tw^wiruj frhnitiOif lirihl. Alv/nys snl(M:t ttin [iropf^r 
trmpnraturn on t\\o Iron for thn fabric you aro ':*owinq to roducn thn nord 
for-rupcatud prpssinqs and the danqor of Gcorchinq. 

Wy utili/jrui natural liqht, the* nr^'fl for art if feral li(jhtin(j niay bo - 
avoidiML (Marc ttio S(^wiriq inach i no tHMr a window ancl now flurMfHi daylicjlit. 
Natural liciht may ho usod for cuttinq and prossinq as wc^li; ^ 

[.lof;,tri,(: scissors liSf* vory lirth^ (^horriy ancf providf' fho adViintaciC) of ^ 
cuttinq sfworal layors of cloth at Iho saiiio t iiiio / ' How{»ypr , iiso thoni 
truqaHy. fhoy ar^* not appropriatn for all ru^tinq Jobs, 

lo opf^siti^ of f ici(*ntly, oloctric cMiui(Hiinnt niust bv pro[)t'rMy nia inta incKL 
Consult Iho iiuHiual for tho sf^wirff) niachinn frj (irM^^rmino its nia intf*narico 
T'oquir(Mi!onf s . Koop st fl oqu i[)nion f t: I fsin and frooof lirit. 




^fiJECTIVE: 



TO EN^ABLE THE TEACHER OR STUDENT TO SELECT AP- 
PLipCES AND RECOGNIZE PRACTICES THAT WILL FOSTER 
ENERGY CONSERVATION IN THE CARE OF CLOTHING. 



caro of clothing Irivolvos the use of applinnCGS which consuniG 
olQctrici ty-and hot waters The largest portion of "the energy used for 
homo laundering is used to heat water. The largest contribution to 
enr^rgy conservation in the home could be realized by switching from hot 
to cold water washing cycles; this could amount to an annual savings of 
at)ouL nine dollars^ per household or about 10 percent of the energy used 
to heat water. A .savings oquivaUht of 100,000 barrels per day (DpD) of 
.oil could be achieved by the, nation if cold water washing were adopted,-* 
'IjTi:. the U.S% , the avoraga hot^wator ternperaturo is 130^T; warm^water 
temperattiro' ifi 105'^'F; and cold water temperature is ardund 60 F. Water 
temperatures currently used in home laundering in the U^S. are: hot 
water, 30^ercent ; wartn water , 00 percent; and cold water, 20 percentl^ 

* There are a number of energy conserving features to look for when 
purchasing appliances sucti as*washers, dryers, and irons: 

' Look for certification seals, such as Underwriters' Laboratories 
(UL), Association of Home Appliance Manufacturers (AHAM), and American 
(las Association Laboratories (AGAL): 




1} 





2, Inciuiro about the amount of hot water and electricity required to 
cnm[)lete a normal cyc&; there are differences in these respects among 
ttie washers on ttie niarket. 



3. A '*soak cycle"" feature on a clothes wasfier is an energy saver. 

It can te us"ed to loosen stubborn sfains so heavily soiled clothes need 
to [){? washed just onpe; 

4. Desicjn of the washer sliould permit a partial filling of the tub 
wfien less than a full load of, .wash is to be done. 

Select a washer with adjustable water controls which allow the user 
to select the water level to match thp size of the load. 



6. Many washers have 'lidjustable wash-time contfols. By matching wash- 
,time to load and soil levels, washing longer than necessary can be avoided, 

7. The automatic controls on the washer should permit rinsing to be 
performed 1n cold water regardless of the temperature selected for the 
wash. ^ • ' 

a. Suds-savor foatures allow for the reuse of hot and wami water for 
several loads/ These features permit the use of the warm water from the 
first load for the washing of the second, load, and so on. This saves 
not only energy to heat water, but water and detergent. You can save up 
to 27% on water and 33% on' detergent for laundering.^ 

9. Permanent press cyclea on both the washer and dryer use lower' 
temperatures than regular cycles and are especial ly^^esigned to avoid 
wrinkling so no ironing Is necessary. , ' 



10. 
needs 
sina 1 1 
large 
of 

rinse 
washer 
be reu 
dering 



Look for the proper capacity washer and dryer for your specific 
Largo capacity washers and dryers can handle in one load what 
ones must do in two and so save energy. 'However, an underloaded 
washer or dryer will waste energy. Capacity is Indicated In terms 

of clothes. Portable washers are available which will wash and 
a load (approximately 1/2 the size of the normal load in an automatic 
) in just 72 gallons., Ilowever, both the wash and rinse water can 
sed twice. This can save as much as 63% on water used for laun- 



11. Dryers should bo, equipped with a buzzer to indicate when clothes 
lire dry so they can bo removed before wrinkles are set. 

\l. The most accurate typo of control for dryers is a moisture sensor. 
It automatically shuts off when clothes are properly dry. 

13. An "nlr fluff" cycle dries without heat. This can be a big advan- 
tage in drying delicate fabrics or feather pillows, , ^ 

14. A "damp dry" setting on the dryer saves energy by reducing drying 
time and allowing clothes to be removed when ready for ironing. 

. 15. Look for an iron with fabric settihgsfto insure the proper tempera- 
tures to avoid wasting energy and scorching. ' 

The use and maintenance practices for washers, dr-yers, and irons 'should 
be directed toward the conservation of electricity and hot water. This 
involves an attempt to reduce operation times and temperature settings 
to a minimum without sacrificing effectiveness. The units must be 
properly maintained to avoid operation inefficiencies which will require 
more enercjy to do an effective job. The following operation, maintenanoo, 
and practicQ tips will help reduce the energy demand when laundering: 



" 1, Read the operation rrianuals. for' your washer, .dryer, and Iron and take 
advantage of energy saving Instructions. Read maintenance Instructions 
and follow them carefully, 

2,' The major cost in washing clothes is the hot water used. The' more 
wash that can be done with cold or warm water, the more energy that can 
be saved, AUnyo rinse with cold water. Sort clothes according W fabric 
and degree of soil since permanent pres,s and washable woolens^ and lUghtly 
soiled clothlng can be washed in cqld water*^ There are a number of cold 
water detergents on the market, many with gfrmicides which take the place 
of hot water for kill ing bacteria, [See Figure 58. V : : ' ' : . ^ 




Figure 56 - Cold Water Washi rig 



3. It is a good idea to locate the washer near the water theater to 
minimize heat loss in pipes. . And be certain there are ho leaks between - 

water heater and washer. • / 

■= * 

4. Both the washer and dryer must.be properly loaded. Collect laundry 
until there is a full load. Automatic washers and .dryers go through the 
same cycle for a* full load or a single ^item,^ unless they are 'equipped with 
a small load of mini=load cycle. Be careful not to overload. Overloading, 
reduces the cleaning action Of the washer and the^^rying action of the 
dryer as well as resulting In more abrasion, lirlt^'^and wrinkling. Varying 
the size of the garments in a full load allows for freer circulation in 
washer and dryer, 
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5- Use the special foa.tures on appliances to conserve energy; I.e., 
short cycles » mini-load cycles, cold water rinse, suds-savers, soak cycles 
timers, moisture sensors, selection controls,; 

6. Use the appropriate water level, water temperature, washing time, 
drying temperature, and drying time for the type and size leiundry load. 
Separate drying. loads into heavy and lightweight items. Since the 1 ighter 
ones take les&^ time to dry, the dryer doesn't have to be on as long. 

7; Dryers should installed In a warm place to reduce the amount of 
heat needed; i ,e. , avoid placing dryers in unheated areas such as garages 
and, utility rooms. ' ^ 

8. Keep the lint screen clean in. the dryer, remove lint after each load 
If the washer. does not clean its lint filter automatically, you must 
clean it after each load^ Check and clean the dryer exhaust on the . 
uutside of the house occasionally. f - . 

* ■ § ■ 

9. Dry clothes in consecutive loads to take advantage of the heat from 
previous Ibads,^ Small Items may.be dried on the storfed heat , from a pre- 
vious load. * ' ■ ^ r ^ ■ ; , 

10. With' the use of an old-fashioned clothes line (a practical solar 
energy device!), the energy consumption required for drying can be 
eliminated. ,Sun=drying also has a germicidal , effect , ad^s needed humidity 
In the winter or in arid climates, and makes linens smell fresher. 

^ ' - " .-. * ' 

11. Damp drying saves energy and prepares clothes for Ironing without 
sprinkling. Natural fibers such as cotton, wool , or linen need a small 
amount of moisture* to avoid feel 1ng-'hars!h and becomi/ig wrinkled.. Over- 
dried clothes are difficult to iron; , ' 

IZ. By removina clothing and linens promptly from the dryer and folding 
or hanging them -5a1%ft4Jy, many jt little or no ironing. 

Some dryers ari^ equipped for ^t'dvol^al minutes of J'fluff, only" with 1nter=' 
mittent signals as a reminder to remove permanent press items before 
wrinkles set. ^ ' . , 

_13. Hand irons^consume as much energy as ten 100-watt light ^bulbs. ^ 
Time'can be reduced by i roning large batches of clothes at one time, 
avoiding heating lip the iron several times, ironing fabrics which require 
low temperatures^ during wann-up and cool -down periods, and' turning off 
the iron when ^Interrupted for any length of time and when finished. 

14. Use the lowest 'Iron temperature required for each fabric. For 
example, synthetics require the lowest temiftrature; silk and wool require 
medium temperature; and cottpn and Unen require high temperature. ^ Match- 
ing the temperature setting to the fabric prevents scorching or undf^r- 
pressing . 
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FOOTNOTES. . , . ' , : ' ' ' ' ' ■ ' ' , ' 
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TO INABLE THE TEACHER 'STUDENT TO RECOGNIZE 
WAYS IN WHICH EN|RGY IS CONSUMED AND MAY, BE 
COKllfiRVEb FORiiBATHlNG AND GROOMING. . 



. Bathl^hg and grooming activities consume energy for hot water and elec*. 
trical equipment operat'i on. the major consumption is .fo,r heating, water,' 
offering a stfli^ificariti potential for savings in an area ayeriwM 
consumer may 'exercise-a great deal of control. Also, the current popular- 
ity of a wide variety of grooming and beauty aidlfwbich require electricity 
or hot water increases the demand for energy. SajA^'ngs can be achieved 
tfirbugh energy-conserving fixtures j equipment, pur^chase , practices , and, uses 
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UNIT 8.1 



BATHING 



OBJECTIVE 



— ; 1 — . 

TO ENABLE THE TEACHER OR STUDENT TO RECOGNIZE 
THE WAYS IN WHICH ENfe^GY IS CONSUMED AND MAY 
BE CONSERVED FOR BAJHING. i: 



4 



The NationaT Bureau of Standards (NBS) reports that bathing accounts 
for 42 percent of the dally use of; hot water In the homC^ Approximately 
88 gallohs of water per day are consumed by the average family In the 
United States for bathing (sGe Appendix B) and th§ avefage point'^of-use 
temperature is 1 05^ F, ^ ; The energy cona^metf^ l^ hot water used when bathfng 
may be reduced through technoiogy and frugal consuifler .practices* Some / 
suggestions are glvenvln this unit, ^ #J| 

' The average shcw^^r^^uSas eight gallons of water per rrtfnute, Therfe are 
showerhead flow '^cdn'trol deytces which can. cut the flow to three gallons 
of water per minute/ .The reduced flow rate Is compensated by Increased 
pressure to insure effectiveness. By n'nstan^ing a flow restrictor or a 
new showerhead with a smaller flow raite and ^holding the duration of two 
showers to 5 miinutes eachs a redtfctlon^of 3d galtlons per ^ay of hot water 
faouldfrte realized/ At present W(§frgy rates* this would result in a savings 
per y|ar bf $10,25 for gas-fired^water heaters, $2p,€0 for o1l=f1red Water 
heaters* and $36,00 for .electric water heaters. ^ ^ , r 

■ ' ' ' " ' ' ; 0- 

Many devices are available to limit the flow of water frorii showerheads. 
A sinipje washer is the least expensive^ But more elaborate flow re^trlc tors 
are wcii^able which maintain a constant-flwg^-jJvf^^lfTO pressui^ft' dropsy- the 
devic4^b pens wider to maintain a.qDri$j|int fl%5^-* f ^ ^ = 'V 

. It is", somewhat imr^'^^^^ical to ex^ct people to reduce the number or 
temperature of thr ^ s or showers^jslghif idantly, but they should be r 
encouraged to redu amount of wale r they use,: :A s1gnif1:fcant savings^ 

could be achieved v. isumers would take short showeri as opposed to. - S 
lengthy-showers or tub baths. A short shower uses less hot water* thus 
less energy.^ (SEE ACTimV 



Itit I 



A full bathtub requires about 36 gallons p^water, 
for a|jt;ath (to allow for proper rinsing) is aiout 10 



The minimum water 1%el 
„,.^„ ^.^f.^, ,.,,,^,,,3, ,^ ^^^«w to 20 gallons. Takfng^ai 
sho\((^-i|ith the water runrffng constantly requires; eight gallons per minute 
wltffbtft'a flow control device. That means' 40 gallons for a five minute 
shower up to 160 gallons' for a twenty mjnute shower, A flow restrictor can 
reduce the water for showering to 15 gallons for a five minute shower. By 
turning the water off whiTe's.oaping up and using water only for wetting down 
and rinsing off, only abdut 4 pTlons mIT be^^^n^^ 
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^^,:vthe use of hot water at the bathroom lavatory is another source of enera^ 
consumption • The typical lavatijiry faucet permits a flow of five gallons ^ 
per minute when wljde open. With the use of an aeratiDr or spray tap, the. 
/fTow Is reduced (mixing air with water makes the flp^ seem larger than It 
: is). Aerators'can reduce water dorfsumption at bathr*Q^m lavatories by 
i 25 percent. Flow restrlctors may also be used on lavatory. fauc|ts, giving 
ai's^vlngs of about. 25 percent. It Is estimated that a spray tap can save 
50 percent over standard faucets*^' Spray taps are more commonTy found bp 
kitcfien sink faucfets than bathroom lavatory faucets; howeveri because of 
theirjenergy savings potential, they may becomo nwre popular, ] (A nlaximum 
temperature control device at the point of use may also reduce endrgy 
consumption by limiting the flow of hot water. Its main purpose, however,^ 
is^ as 'a safety device to avoid scalds. ) Aerators ^ spray taps * and flow 
restrlctors* though they vary widely In price arid type, are all quite cost- 
effective. . , ^ ' - ^ 

Of course, every effort should be made to avoid leaks, particularly^ 
frpm hot Water faucetS'^ A hot water leak not only wastes water,' but also 
the energy required to heat It, ; . 

If consumers demand other methods and improved technology in regard to , 
hot water consumption* several possibilnties exist for development. One 
of these ;is the improved dusign of tubSj shower stallSs and lav^torfes. 
These fixtures could be insulated, made of a material /which feels warm , 
and will 'not absorb or trarismit heat, and shaped to fit the body more 
closely, . ; ■ . 

Anojther way to reduce hot water is by mixing hot and^co/ld water at the - 
water heater instead of ;adjusting^the faucet. This can be accomplished by 
adjusting the valves on the water heater which are s^t to determine flow 
V rate ^and temperature p ^ , , ' ' ^ ' ^ 

Resea'rch is now underway ih the area of wapte water reclaniatidn/ It 
i^'may be .possible to reclaim the heat from \the waste Water from tub^y 
I showefs, and lavatories, as well as to reclaim the water for flushing . [ 
r toilets* ; : 

Foil owl ng^is a list of ^uveral tips for ^Saving energy and hot water 
when ^iithingj , \ i 

]. Take short showers Instead of baths, - ^ / 

v/* 2,- Reduce, the duration of showers, > 

' 3. Fillvthe lavatory with warm water, rather than allowing It to - 
run when washing or shaving, ' . ^ ' \ 

4. During winter, allow the w^ter for baths to cool freleasing heat 
to the bathroom) before draining. ' / 



5. Encouragi mdmbtrs of your family to bathe one after the other (or 
together) to take advantage of *the warmth of the fixture {and room) 
from prev|^qus use. , : 



\v 



6, Avoid draf^ near the tub or shower. which would enq|urage the use of 
a higher water temperature; - ' 

7. Checjc for leaks around fixturos, \ ^ v ^ 
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UNIT 8,2- - ' ''■^^ ■ ' ' . mmm 



OBJECTIVE: TO ENABLE THE TEACHER OR StU^NT TO RECOGNIZE^'^^ 
WAYS IN WHfCH ENERGY^ IS CONSUME^ AND MAY BE 
CONSERVED FOR ^ROOMING, ■ 



(irooniiny involves the consumption of hot watt* electricity* and potro- 
loum productV. Although the quantity of cnerfjy consumed for one 'groom In rj 
process or,beputy product may bo rim^n (soo Appendix A)* whim fnany pieco^ ; 
ofJcMjuipmont dro Involve^rlii, or whon enorgy is wtjr^ted the cost^ mount up* 
TJie Following beauty aids and ^^iuipment are coftinonly used for cjroominq: 
^i^l^^ctrfc shfiV0rs. eioctrlc h^^f dryor5,:Qlnctrjc,hair curlors and iron!*, 
^inlm!tx\C:tofikhbr^ ^Ifti^trfc WiJttar pump Lootlvts'nd -yum, cloahiern, contact 
Imis vautf)c;l oVos, oloctrlc makif-up mirror!;, .olocbric: manicuro: 50ts* ^iloctrfc 
fa^j^ ^inisti^rs , and o]#ctHc ^hpti biiff crs/pol i^hor'^.; This doOT. not 
' #^0;5vathnoom or drn';sir)0 ai^oa -^oquipmont which my bo in operation; lirjht'^'fi' 
heatort\' ventjiatpr**, n^;n lamps, heat lamf^^Jv^ir conliitionors, -and dohumid- 
ffinr&. ■ Tho popt/lii^ uSc^ of thoso items, as weH^a^ the cxtra^vagant u^e of 
boauty [jroductn (whlJ^h aro petroleum produtitn for (:ho most: part) Is an , 
indication of the )Mik of energy curisorvdt ion awarfiFiess wtHch ciMrrfmlly ^ 
prevails in the Uni ted; States/ ' . ^ V 

;Th(* simplest* most fil ri(?*f:t way to reduce the energy usrd for grOoniing i*^' / 
to. 1 imi t "thfft,gse of^ equipHKMit wtiich ro(|uircs electricity* • Anothf?r"Way'.to.. . 
redtice energy consumption 1 s to restrict the u^^i^-onf hot mU^r.r^>Pi\mi a 'il; 
rtMlUcMbn in the quantity oF petroleum products Will ind IrcHT^l^r-save o 
The fol lowiiHi tsrp. t ipu to^ aid in saving enorgyivwh ih? nrpominq": ; ^^'^/'^^ 



1. Whf?n no longer in u^c^ equipment shouldMiie turned'Tjff- disconnected, 
and stored (out of reach pf young children], " , ■ n' •^•^ 

f:ioctr1t; ef|uipmeiU slipuld br* properly maintained/^ Qheck for faulty 
wiring^, dials, theriiiostats , ■ and seals. Kee()':rK|MifHfunit cleafl, 

■ 3/ Use equipment O^il^ when necessary, l^or example* air dry haii 
possible, brusli; your teeth "by,4jand," and [)oltsh'your shoes "l)y fiand.f 

, 4. Keep Idflfit Fixture^ clean. 

'5/ Keep exhaust fans and vep^lators' clean, 

6, Avoid overtiuating thQ bathroom. An exiiaust fan may be used to remove 
□xcess:heat and moisture f rc^^i a. bathroom nipre ef f ic iently than by air-condi- 
tioning, . 



7,. An dloctrlc shaviar may be nttre energy; consarvlnn tN^ ^ 
wtth n blfldG^lf a rjrcat deal q^f hot WcJt^?r 1^ tj^^Gd, not to merit Iffn ^ 
ihavlng crGam*^ * 
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FOOTNOTKB , ■ 

•John Muller, " rhe"Po)^»entfal foVrlneryy SflVlngs Through R«duct1on In Hot 
:■ ' Water Consumption" (Washington, D.C.; Federal Efltr|y/^Adm1n1s^irat^on, 
. • 19^5), p. 16.' . \ -^.r ' 



frf:^. "T1p5 for Enfirq/ Savers" (PueblOi Coloradu: Public Document Center, 
^ % 1974), p. UK ' . ■ ^ . r^. 

■ ■ ' . \ ■ ■ — • ' ' ' 4 

- Abl AssnU'in tns , Inc. hi tlw %)jik. / , (>r ffp th^ (^MnnwyV],. A ikd lara arul^^li^ 
1 " ^ Govi}T^nmuriL^fVintir>q Of f Ic April < V 

Adams, .AfKliuny., /'.^/Vm rMri^jif-^HfJ'n'irnt IliUin'':/ ' l^iiAdnuj'jmil !u'm)(lcll\yj - -^^-v: 

: ' . ^"'^ " ^ :v':-.. ' ' ^^^^^^ " ^ " 

'Rtitpj, ilnfu\ ''SavirHi f;rUH:^^lf:it:y w Mfiu^iOfiold Ap()l lancES Tfw ^rhmrml 

' \. \ ■ ■ . . ' ^ . ^ " ^ ^' . 

i;|cf:]i, rtjqorip, nnd Snndrti . fu 1 ton Fee 1 i . "St!yi> Ennrfjy! bdvo Money!"; ■ 
' WdiJi i rHjlon » : Of f ice Of tconcJiiiiG l)()pnrt:uni ty , 1974/ - v- 

"Thi^ fhrtrny riKilInntjo: ,Wfhi| Ccin tf^ Do?" ' M*f'l^nrn, PfMinsyl y/inia : Energy^ 
Cnhsrr;vn i ion Ro%(»arf:fu J 974 . 7 . : " 

f iHlcral [nf:rqy Admi^n i s tjNi l/i ()n, - T i ps for [ lun^uy Savc?r?):.*^ WashincitonV 
(}.(;. : (iOVf^rhiiKwit Pr i rit i nq;^C)f f ice , 1974, ;;;; 

Mof't^ufU Willidin II, i-nci\;if tli^x-v'j Mu>iuai, U\ot, mim: The? Grist ^ 

Mill. 1974/1975. • a , " 

^Mf)l W.syn ff) {lan^pvyn rinctricity at Hoinn" W?v?^^Ynrk : Cunfidlidatod Edison, 

Spies, Henry R. . dnd uthcirs. ^^f^O Waju^ to S(Wc Encvmi wki MU:i^U'ii ni Your' 
. New York: Cr^Qwp' Publ 1 shfirs , Inc'. , 1974^;''t 
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SECTION 9 . ENTERTAINfiENT 



OBJECTIVE' TO ENABLE THE TEACHER OR STUDENT TO REALIZE 

HOW ENERGY IS CONSUMED BY ENTERTAINMENT DEVICES 
AND^ HOW/ ENERGY COULD BE SAVED THROUGH IMPROVED 
ENTERTAINMENT PRACTICES, . 




Horn entertainment for the most part means watching television^ listen- 
ing to a radio, or playtjij tapes, cassettes, or records. In 1970, the 
percent of^U.S. househoWs having televisions was 94.7.^ The large number 
of these devices multiplied by the amount of time they are being operated 
alarms conservationists.. Energy could be saved if more Americans would 
entertain themselves, A return to reading, card games, table games. or 
dven good conversation would reduce the amount of energy used for enter- 
tainjnent, ^ 

In addition to a reduction in the use of entertainment devices, it is 
important to (larefully select the^.^^ devices. CoTor television sets use. , 
about twice as much energy as rnfnparable black and white sets.-' Also# 
"tube type" sets require about twice as much energy as cgipparable sotSd 
state sets.^^ Extra features r^uch as "instant on" and wireless remote 
control reqjjire more energy. The extra energy is not consumed in^Hturning 
iKe set on or changing the li innoK but in keepint] parts of the Set on 
u// :Jir i;rnk'^^t^\/Qr\ when the s^i i^, turned "off."'- (See Appendix A.) 

Energy consumption information for tape decks, record placers, and radios 
varies greatj^y,, depending on life style; however, when selecting these 
devices it is' wise to choose a reputable dealer, look for the Underwri ters 
Laboratory (UL) tag (not only on the cord but also on ^the. unit)^ and 
c^isidor paying more initial cost to save money in operating costs. 

Tfie way in which entertainment devices arc used. and maintained alSo 
affects the amount of energy consumed. One of ^he major problnms is' 
leaving equipment on unnecessarily. Nevef^ let the television, radio, tape 
or refiord player errtertain an empty room! Often the TV is only being 
listened to, not watched.^. The program may be^bfoadcast on radio which 
requires only one-sixth tlie energy of television. However, be caieful not 
to continually turn off and on'a "tube type" unit; lieating and cooling the 
tubes repeatedly weaps them out. Al S6^4;&ion' t allow several devices to 
operate at the same^time. It might he1^5 if small childr^i are not en- 
couraged to operate these pieces ofiequi pment. 



^ All entertainment devices slioiild be k^^pt cloah and free> of dust. Dust 
Of! tubes causes ttiem to ovet^hbat and reduces their lifetime, pust on 
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televisioh screens greatly reduces the quality of tfie pi cture^ while dugt 
on record and tape players not only. reduces the 'sound quality but may 
'also damage the records ^and tapes. Records and tapes are pitroleum prod- 
ucts-, so great care should be taken j^n their use and selection. Teenagers 
and young adults are t^e major market group, for tapes and records and tend 
to;purchase the "current hits" which are soon discarded. Possibly tapes 
hr)6 records will be reeycled in the future, . / ^ 

"Tube-type" devices must have good air circulation to cooL Therefore^ 
trtfey should be placed4vhere air will be free to circulate around them 
(particularly in the back). Don't place "tube-typu" devices on shelves or 
in ea^binets jwhere there TOtle pr^ no air circiilnl on. If you have an 
"ihstfant oi>-^'*tel evisioh,,unp^ the set.jvhen no uitu will be using it for 
an extended titiie '(s'^'g-* vacations), ^ ^¥ ' 



FOOTNOTES 

^Tonsn, John. RaoidGutiaL 'Conmiinption of Elc^ati^ioU^ Report 
No. 0RNL-NSF-EP^51 (Oak Ridge, 1973), p. 6. 

^ Spies, Henry and others, 380 Ways to Consei'VG Energy and Money in 
Yoia^ Hem mid Car, (New York, 1974), p. 118. 
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SECTION 10 


' IflPRaVING ENERGY EFFICIENCY IN. THErHOME | 




OBJECTIVE: 

* i 


TO ENABLE THE TEACHER OR STUDENT TO RECOGNIZE 
HOW TO IMPRpVE ENERGY EFFICIENCY IN THE HOME, 





There ^re many ways to save energy In the home; some cost money* but 
many are absolutely free. They all save the occupants fuel and money as 
well as keep them comfortable, HUD estimates that each year American 
homes waste^ the equival'jent of about 221:mill ion barrels of oil which cOuld 
be saved without sacrtficing comfort..^ ' Energy can be saved by adding ^ . 
insulation to homes, by proper upkeep of homes and appl iancds |. and by 
minor interior alterations. / ; [ ' \ 

[SEE ACTIVITY S,] ' ' I ^ ^ 




UNIT 10.1 , ^ ADDITIONAL INSULATION 

" -'-^ ■ • ^ - M il II I I II 

OBJECTIVE; TO ENABLE THE TEACHER OR STUDENT TO DETERMINE 

IF ADDITIONAL INSULATION IS NEEDED IN A HOME, 



7^ 



Probably the single most important way to improve energy efficiency in 
the home 15 by adding insulation, ^ Most homes are underinsulated; ^ome are 
not insulated at all! ^s shown in Figure 59* walls, floors* and ceilings 
should be insulated. Insui;at|m,caj]. be easily added by the occupant in 
most cases. It is usual ly; ea west and most effective to install insulation 
^ove the ceiling. Next easiest is under the floor. The most difficult place 
to add insulation is ^in v/alls. Furthernjores the addition of insulation is 
cpst-effecti ve; that 'is, ^t wi IJ more than pay for itself In energy savings. 
The following steps should be followed when insulating-.^our home/ 

1, Determine how much insulation 1s desirable foV the 

particular climatic region In which the home is located. 
This is most easily accomplished by asking the local 
utilitv company or the State Energy Office, Examples of 
Lnwrcntlif recommended minimum R-values are listed below: 

. ^ Ijatipnal ■ 

FHA Minimum Min^l Wboi 
Standards for Assoc. for 
Gas Heat Oil Heatlpig 



C&il Ings R^19 R-19 or 

Walls / R-ll R-11 or R-13* 

Floors over R^ll 
unhoated space 



Studies 
TVA Based on 
Electric Minimum Owens 
Heating Life Cost Corning 

i 

R-19 R-30 R-38' 

R-11 R-20 R-19 

R-11 R-20 R-22 



*specia# situations ^ 

2. Translate the R-value into insulation thickness. A'S * 
mentioned, insulating materials have differing abtlltieb 
to; reduce the transfer of heat. This Is illustrated in 
ttte tablo on the following page: 
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Insulation 






Batts or Blankets 


Loose 


Fill 


(Poured-in) 


Material 


Glass Rocf 


Glass 


Rock 


Cel 1 ulose 


Thickness 


Fiber Wool 


Fiber 


Wool 


Fiber 



1 1 nch 

2 Inches 
inches 
inches 
inches 
inches 

7 inches 

8 inches 



3 
4 

5 
6 



R-3.38 
R-6.76 
R-10. 14 
R-13.52 
R-16. 
R-ffl. 
R-23.66 
R-27.04 



90 

28 



R-3.66 

R-7.32 

RtlO.98 

R-14.64- 

R-18.30 

R-21.96 

R-25.62 

R-29.28 



R-2.20 
R-4.40 
R-6.60 
R-8.80 
R-11.0 
R-13 
R-15 
R-1 



20 
40 
60 



R-2.7S . 
R-5.50 
R-8.25 
R-11.0 
R-13. 75 
R-16. 50 
R-19.25 
R-22.0 



R-3.66 
R-7.32 

R-10. 98 
R-14.64 
R-18.30 
R-21.96 
R-25.62 
R-2l28 



Note: R-value is marked on insulation. 

3, Determine the level and type of existing 
insulations and translate into R-values. 
As an example, the following information 
. has been determined for a home in Knoxville, 
Tennessee: 



Loca t i 0J1 

Cel 1 i ng 

Walls 

Floor 



Type of 
Existing 
Insulation 



R-value 
of Existtng 
In |fulat1gj] 



R- Val ue 
Recommended 
for Location 



na 1 
R-yalue 

needed 



4" loose rock wool 
2^^" fiberglass batt 
none 



U 

8, 



45 



30 
20 
20 



19 

1L55 
20 



[See Activity TJ 



Determine what additional insuUtion is 
needed using the format of the table above. 
In the previous example, the ceiling would 
require seven additional inches of loose 
rock wool; the floor would require six 
inches of fiberglass batt; and the walls could 
not be further insul&ted due to a lack of 
space. The additional insulation may be 
installed by the occupant or by a contractor. 
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UNIT1Q.2 ' UPKEEP ON HOME 



OBJECT 


IVE: TO ENAI 


^LE THE TEACHER OR STUDENT 


TO RECOSNIZE 




THE UPf 


(EEP PRACTICES REQUIRED TO 


MAINTAIN^ 




. ENERGY 


EFFICIENT HOME. 





It is not enough to start with an ener^ efficient home and sit back and 
relax* As; the home ages» cracks and crevices fom and infiltratioh in- 
creases; Insulation tends to settle and degrade. Since the soiling pro- 
cess Is a never-ending problem, filters must be changedp windows cleaned, and 
heating and cooling elements cleaned periodically. In addition, Keating, 
ventilation, and air-conditioning (HVAC) systems, plumbing, and lighting 
must be maintained. . - 

Every year or two the following steps should be taken to maintain a 
home's energy efficiency: 

1. Check the Interior and exterior of the home for cracks and crevices; 
fill or seal th^*r^ 

2. Cheek the weatherstrlpping and caul king around windows, doors* and 
chimneys; repair if necessary. 

3. Have the heating, ventilation, and cooling systems checked^ adjust 
oil furnace burners at least once a year to avoid wasting fuel, 

4. Paint Interior and exterior if needed to seal small cracks. 

5. Examine the chimney for cracks and deterioration; repair if necessary. 



Each fall and spring: 

L Make sure furnace and air conditioning filters are clean. Dirty 
filters.. waste fuel and money and will shorten the life of the equipment. * 
Filters should be checked every month 1f possible, 

2* Clean windows to take advantage of solar ra^diatlon. 

\^ 

3. Dust radiators and baseboard units thoroughly; dust reduces the effi- 
ciency of a unit. 

4, Check for water leaks or drips; hot water loss results in both an 
energy loss and a water loss. 

[SEE ACTIVITY UJ 




J, • • , ' 

• 7^T- . - ^ 


1 UNIT lrf;3 , 


J ' UPKEEP ON APPLIANCES 1 




objective: 


TO ENABLE THE TEACHER OR STUDENT Td RECOGNIZE THE 
UPKEEP PRACTICES REQUIRED TO MAINTAIN APPLIANCE 
EFFICIENCY. ' ^ 
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Most people do not worry about the maintenance of appliances until they 
malfuhetion, yet great quahtities of energy are being wasted each year by 
poorly maintained equipment. Several maintenance tips are listed below: 

L Each year open the hot water tank valves to draw off bottom water 
and sediment which ^has accumulated, (Sediment interferes with transfer 
of heat to the water.) ' 

2, Defrost refrigerators and freezers regularly and check the gaskets 
for wear* (Close the door on a piece of paper, 'ff it can be easily . " 
puned out, it's time to adjust or replace the gasket,) Clean the con- 
densing co1ls--dust acts as a insulator that reduces efficiency^ 

3t Clean the clothes dryer lint filter after each .load. 

4. Clean the Bishwasher screen often, 

5. Clean the kitchen and bathroom exhdubt fcin filters ufUri 



6.^ Keep appliances cluan, dubt, food, and cleanser bui lu-up 1 ncer fer e 
with efficiency. 

- 7. Check oven Juur ya^Ktt^ fui weai . 

[SEE ACTIVITY V J 
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1 UNIT. 10.^ 




INTERIOR ALTERATIONS j 




OBJECTIVE: 


TO ENABLE THE JfEACHi 
INTERIOR TREATMENTS 
HEATING AND COOLING 
MI GHT BE; AVOIDED, .OR 


jR -OR STUDENT TO RECOGNIZE,: . 
WHICH INTERFERE WITH THE " ■ ' - 
OF THE HOME, AND HOW .THly 
ALLEVIATED, ' 'K J, 


■ ' L-M. .. . .f vr ; - ■ 



Interior famlshlngs and structure, should not Interfere with or redyce 
the efficiency- of the tteating and cool ing equipment or the shell of^the 
home as an Insulator, Jn fact, the Interior treatments should enha^ci 
the energy' effftiency df the home. / , r' 

To avoid redu<^ed |ffic1encys tHe following items should be considered ^ 
In the home: - \. ^ , . 

1. Haatihg and . cooling registers should not be blocked by furmshings, 

^ ^Window coverings should permit Qpeningf^and closing to utilize solar 
radiation. 

3- Thermostats sn6uW not be covered ^ blocked , or exposed to direct 
sunl ight, \ r 

4.^ Avoid dark interloN which require more artificial lightinp. 

vCaulk and seal cracks and crevices at wall , floor, ceil 1ng, tile, ^ 
and cabinet joints, fo reduce infiltratloru • 

6* Avoid interior partitioning; walls, furniture, hangings, or cabinets 
interfere with ai^ circulation. This creates uneven heating and cooling 
and places a strain on the- equipment. . ' 

7. Avold^plHcingV fefrigera tors and freezers in ar'eas where there may be 
iniidequate ctreulation of air (corners, closets^ cul-dp-sacs). These units 
nied good air ^circulation around their he^t exchangers in order to opjerate 
efficiently. 

^0 enhance the energy efficiency of a home, the following suggestions are 
given for alterations: 

L Insulate with drapery or window treatments... 

2. Apply vinyl wal Ico-^Wing to exterior walls to reduce infiltration* 

3. Renx)ve obstrucflons to air c1 rculiition. 





4. Instal 1 -wal 1 -po^^^f^it^^ngifor added insulation. 




5. Place storage, units against exterior walls. 



6. - When remodeling, place caMnetry, closets, and seldom-used 'spaces 
On exterior j*,al;l%, V ' 

7. i#placiilTicandescent lighting with fluorqiscent 1 ightlng where ' 
possible. 

8. Use light-colored furnishings and finishes where practical. 



J 




180 



^bt Associates, Inc. , />! i/ii; Bcmk. . ', i^ti CVtwffu/f^,?, A Mlai'n. and^ 

Ccntci GiiMa to 3}cn\ji^--Sai}ing' Horn Tmpi^vmcntti (Washington*:' L, 
Government Prtnt-ing Office'/ April J975), p. 1. 
■ ' '■ . 

-Henry Ra Spies and other^s^ ."350 Haj^'s to 'Save Energy an^d Money in- Your 

Home and Car", (Newlfork:; Crown Publishers, Inc., 1974)» p. 13. ' ■ 

^ADDITIONAL riEFt:}iFNVE3 " > 

Adams, ^ Anthony. Youv Qjiargy^Effiaiant Home: ^ Btitlding and 'Rcrwdciing ^ ^' 
Idcau. Charlotte* Vermont: Garden Way Publishing, 1975. / 

Butel» Jane. "Saving Electricity with Hoiisehold Appliances^" The Jpia^ml 
of Home foQNcjmid^ Npvembpr 1975g .pp. 20-22. ^ ' . 

EccH/ EugenG*. and Sandra Ful ton Eccl 1. ; "Save Energy! 'Savo Monuy!" 
, Washington^ Office of EcononHp Opportunity^ 1974. 

. . ' - - ' * ' i ' 

^he Energy Challenge: What Can We Do?"' Mfll vprn , Punnsyl vani.a: Energy 
Conservation Research, 1974. \ ^ r 

Federal Energy Admirfl strati on. "TipSi for Energy Severs:" Washington, 
D.C.: Gc^yftrnment ^^ting Office* 1^74. ' / 



.Morrell, WIlTlani H. T}ii5 Eiimnpf Minev^Ma?iual. 
Mill. 1974/1975. ' I 



El lot, Maine: The Grist 



"101 Ways to Conserve E?ectric4ty at flome." ffew York: ConsoVldated 
Edison, [ ru d.] . \ 

U.S. Department of Gonitierce. "11 Ways to Reduce Energy Consumption and In- 
crease Comfort In Household Cooling." Washington, D.C. : Government ^ 
Printing Office, T972/ 

U.S. Department of Coniiiiercc. *'Home Ejergy Saving Tipsj f]|*om NBS. " 
Washington, D.C ; Government Pointing Office, ,[ n.l4^] . ^ 

U.S. DopartiDont of Coninercu;* "7 Ways toi^jeduce Fuel Consumption in House- 
hold floating Through En6ryy Conservcftlon. " Washington, D.C. : Govern- 
ment Printing Office, 1972. 

Vragol t Kurt, iiow t(j S^avc jinavcfif iii yaiix' liomc. . Denver: Kurt Vraciel, Asso- 
ciates , Inc . ; 1975. ' 

"y/atts Going On Where You Live?" Louisville, Kentucky: General Eliviric, 
[n.d.] . 



7- 



ACTIVITY A ^ 



SUN ORIENTATION/WIND^ta 



OBJECTIVf : 



TO DETERKINE WHERE ih SUN RISES AND SETS IN 
RELATION TO YOUR HOME AND TO DETERMINE LOCAL 
mm PATTERNS. ^ 



The way 4n which your hpm^ Is oriented to the suri and wind affects'the 
Impact of the climate and the ener^ needed to TOlntaIn comfort. To 
undwstand this ^concepti It Is helpful to determine the coiTipass or1enta->^ 
tion of your home* First* think of^your home as a box (usually a rectafH 
gular hoji) and view It from a bird's, perspective^* Given- the directions 
of the c^mpais on the circle beloWj locate your house 1n the center' facing 
the approprlate-^di rectlon. Use a'conpass to determine which direction 
each side of your home faqesn- It may nit be^ directly N» S, E or W, but 
using the face of the compass and>rtms circular representation you should 
be. able to make a good estimation of the direction. Once the house Is 
skfetcKod on tfte clrclOp use your compa^ to locate the point at which 
the sun rises and sets. 



In the example on the left>the 
house Is rectangular and the 
living area^the family room/ 
kitchen) Is represented In black. 
You can see that. the long axis of 
^ the house runs slightly W of 
North by slightly E of South. 
uNniSEsMT2pa^f^^ points indicating the sunrise 
u HOP PAST ^^pQQiiQjf^ sunset are marked. 
Conclusion: The family room area 
will receive the afternoon sun 
and be a "sun warmed" area. This 
could be beneficial or bad de- 
pending the climate. ^ 



SUN SETS AT 1SQ 

SOUTH OP wc*;t 




Use th^i circle on the right tq locate your house. 
Instructians : ^ . 

r 



2. 
3. 



4t 



Draw In your house's orlentatlbn , 

to the compass * 

Draw in where the sun rises and sets. 
Where are the living areas (den, 
family room, kitchen) of your 
house in relation, to the conpass?- 
Are the living areas exposed to 
jiioriiing or afternoon sun? 
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- :^%ti\Nrm WINDS 



In 4^1ttpn to Jhe sunt the winds also can b« located on a'slmllar drawlrig. 
^^li^^i'lf ''"'^^^^"ipl^?^^^^ ^^^mtnu the dlractloh f^ which the wfnds 
affett*,IW^^use. Uformtim abQut \nif\i% can found through observatf oh 
cr by drijfWfng at your locil weathir burciUi agHcultural ©Htenslon ser- ' 
*ice*;:Ot^^^ agencies. Thert my be slight differences within a local 
xarea^^ ttf . ^ ' • 

In the example, the living . 1 
Bte^ Is only expmeri tft fiN^ I 
MQu^omiNTMi^ri ^5iii„g artili^htiy to 

% surwner^ storm lylndr^phe vh| 

v^lntar winds arr-^rn «ht Mt^;' 
^ so the eKapiple hfl^tt1^^hou1cl 

i^not haya large wWdow arels 
_v - - i^fon the NW side If It^iS-^^^ 
BmmnwND% Pleated In a teniperatQ or 
pftCfol cl Imate Eone. 

SUMMiWSTOnMS 



pREVAlLlKlQ WINDS 




Use the circle on the right to 
locate your house. . -^^^^ 
I list ructions : 

1* Locate house orientation. 

2l Locdte prevantng winds, 

^3;, Locate summer winds gnd surmer 
storms. ^ ^ 

4. Locate winter winds and winter 
' storms. . 



Which areap of your houstf are 
uxpbsed torstoim Winds? To 
^ "venter winds? 1 . 

Questio^: Do ydu feel youf'ltouse hasl a good or poor orientation to 
sun and(w1nd?* why? 1 > i 

Suggestion;; Jhe teacher may negd to dfimonstrate how to^use^a compas 
Locatje^ th0 classroofn on a cl rciJlar' grid- ^ ^ 




z 
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1 ACTIVITY B 






OBJECTIVE! 


TO DEtERMINE ;rHi,iFFBCT VtRiTATIoN HAS OH^ EnIrGV^ f 
CONSUMPTIONiAND, 1COHPORT, ■ M f - . 







w 



' 'c an^ cithetlc yaiues. The 



Thees plantings are oftin Itveltd in 

devetliopfiient with little regaird for their ec^^T,.,^.^ , 

treesV^h rubs, ground eoversp vines 1 and fl«l*Brs temper the Impact of sun 
and wind on the hornet VegetAtlOfl can Shield a home ffqni unw^nticl sun and 
wind, but stm admit desirable sun and breezes. Because of thfe angle of 
the sun and the effects of seasonal changes, most homes need protection 
ffom the' sun during swimr on thi south, west, and east aideSi and prqtec- 
tlon from wind durfngjwlhter on thg north side. Of coui'SBi there re Re- 
gional variations. Investigate the N,' S, t,;"and W sides ofyoMr'hone and 
determine If the vegetation fs beneficial -and where addttlonal vegeta 
is n^ded. Make your cotrwents In |fie space provided. 

■ ■ " ■ '■ V ' ■ ■ 

North Side: , 



Doe5 tHS vegetatl 9h make a good wind shtel 
South: "., ^ ' 



i Treesl 
iShrubi 
'Grouhc 
Vines 





Suggestions: ■ ' .*t \ ! ,, , ^ 

5jve a landscape architect or nurseryman visit the class to dfscu^^ 



• . ■ ^'Sjf tj* 'fcj^^^ "arowia the school and rtake >ocomnehdBt1ons^ 

- i ' : :bl |||c^]''*'^^tst»'at1on for addltlonat ^lantlhgs if th^'ISld 



f 



hi 
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ROOM ORIpTATlON 1 






i0 ... ■ ; " - ^ • ■ / . " * 






TO DETERMINE YOUR HOMEIS LIVING AREAS IN v 
RELATION TO THE SUN ANQ WIND. . ■ 

' ' \ ^ .f-^ K.' ' • . . 











3 I' 



As an expanliion of Activity A, let'i ndt only %3ok at the orientation , 
of^your house^s, e^er1ar*it|iqes, but at the roore on' the Interior, It is ,;, 
Important to deWririin&'wttffih direction^ the rooms face (that 1s, oirtwardTy 
fac1nai.pt toward the-4^'t|r1Jor of the .h»iise). A wom in^y face tnore thart 
one dmidtTon depending ,a^Hw sides. On the 

grid bei)b^, are indl era tie^^ of a sample house, 

As you can see t n»st f'^^fc^w'We t'han one 'orientation'." .Notice' most of 
the day,ymi areaS fac^Miproi^ly or wesl^rl^ directions which' will be 
•1igriter''and warme.r in'^^aft#r#^. ■ ^ , . . ■ ' 



, Spifie 

rE)(AMP% 
Sleepi ng 
Faniny 
Living 



•v>r. N NE 



OHgntation 



Dinlag ^_ / , 



Play Space' 
Storage 



Bathrooms, 



X 



S SW W NW 



4 



3 



4 V,'"* 



0 



S. 



ERJC. 




1% 



Orr.'^the grid below Indtcate ,the foc^, orientation o^ y(^tM]om. Use a 
compass to detdrmlne' ypurs. Stpnd ^nslde facing' directly the Wflll whose 
orilntatlon you are trying to determlhe. The" directlbn Indicated on the 
compass 1s the one you ft^'rk on the grid.' ,) eheck' all tfte outside facing 
walls of a room. (Ihterlor' rooms ha vi1ng,%no bxte^tbr walls will have no 
X!s on the grid.) ? - ' • ■ 

space - 



V. ■ 




jentat^^n . ' p 





- '-iiL 




" 4 












Family . ^ 




-^.T —-a, 




= 


= — ' - 


> 




f 


Livlrtg ; ' /"^ 




r 














FQOd Prep/^Kttc)jfen^ j 




,v ' 






i 








Dlninp ■' • ' 






4 












PUa Space ' ^ ' 










.. \ 








Storage' 




> 


■ 












Bathrooms 


















Qthe^^aces 


£1 

















Confeldlrlng your climate, -do the rooms In Vour. house rh aye advantageous 
Orientations? o^r why not? / ( y 



entjtions? W»y o^r why not? 

I fij-tha orientations are poor,, 
redif6e the 'problem?- ^'i (Awnings , : 
use changBCrJ^cQ^ | 



; •ures 'cln be taken to overcome 
iti-gs, pajnt color, ilnsulatlori, 'rdo'ii 




i 



1 




\ 



ifgis^ on :^THe teacher need to demons trate/Hp to uU a '0ripa£s to 
^tei^fie,,^;^^ orffent^^ Use the classropm a^r? eHamto; " < 
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AiTlVITY D 


WINDOW AREA INVESTISATI 






OBJECTIVEI 


TO DETERMINE THE PERCENTAGE OF* SQUARE FOOTAGE ; 
OF WINDOW AREA TO TOTAL WALL AREA AND TOTAL 
FLOOR AREAr 

. ■ " • ^ - ■ ' ' 4 ■ 

• -4^ . 





V 



Sirij^ glass has much less Insulatlve valui than a wall, It 1s wise to ust 
as Wtle area (wln^owfr) as posslbls to qonsfrve energa^ for cooling, 

and heating. There are bUlT4trrfif,.code restrictions «nd guidelines for the , 
amount of 41 ass^d^ area: 10 ,^r^nt of the total square footage of flodr- 
space for the iioine and lass tHan 20 percent of the total sqUare footage of 
the exterior wall are generally accepted, standards for residences. 

./ '' / '"ft- , ' . ' ' 

It Is a simple arithmetic procedMre to determine If your home or claisroom 
.meets these (luidell^^s. First try' the lO-percent-qf-thagfloor method. In 
the example below, we'see the square footage of the room is 300 Square feet, 



4 



.lO'O* 



0 



From^^ elevatlor], we see the 'ea%^^iaMsM txm H 30 squar 





1 

















1 



rxenti 




To determine the percentage of glassed area you Simply divide:. 

r 30 gUssed area = .10i»or TM ; • 
"TO floon area /\. , >^ ' 
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I Jf® 20«D9r««nt-of.totar-wan-area method. In the example, the' 

^, I total wan arefli U 140 sq.- ft. sincp 8'=x 30' - 240 ft The alas L 
' ' ; . J arofl Is 30 sq. ft, Therefore, the percentage of glalJed area is-^ 



I l/sin\ elt^ 



30 
0 



125 or 12.51 



ther metho^^ the glassed.area 1s'-with1n the guldellnel. 
Wow determine if ^wrl^ass room or home mel^ts.the goldellnes: 
Method p^^!^ of fl oor area 




Total Floor Ar^a!^ 
ToUV Glassed Aip^^ 




Method 11: '20% of w«1J '/rea 



fotal Wall , 
Total Classed A ret 



Sq, ft. 
sq. ft. 



gestlons^ 



0 



1. Try both mm4$ In' the cVas^'Odm tef ore ' trying to tackle your home. 
This make^ «, §[00^ gtCup activity. % 



Th1%,Act1vfty max be used l\i injunction with rtading ffoorplalis 
and measuring ^nteMor spaces. 1 y iuuiniajib 

|emember to TOasuHe only the glamed drea of windows--not the 
frames, too, ' 



also affect hfej 



Note that weather changes will 
energy, "uses, / 



lat^jg and coojing, 
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TIVITY E 




7 



■ .. « x' r'' ■ , ■ ■■ .■ ' , , ■: • / 

BJECTIVE ! ' TO DEMONSTRATE THE RELATIVE ENERGY EFFICI.ENCy ,' \ ' 
.. OF FLUOftfSCENT AND INCANDESCENT. blGHTING, • ' ■ - ' 



f 



IP 



FOr^e3<amplerAA''100'»wa'tt Incandescent bill may y1eT# l750 lumefff .which 

gf/es- the bulSVin ■efficiency^ .. 

■ •" ,\ ■ -'A ■ * . . '■■ '■•■( h ■ ■ J r ' - ' 

( JJIIJaiQs^ ' = . 17.5 linens per watt 

^ ^^-^ '^''^ i TO watts ■ V: '^v " ^ ■ ■ = -ft- 

t7 Dit6pffl^ne "the efficiency of t plus rfny. others you may 



Wattage Is riot BfeiiiirasUr'6 of the amount of 'light given off by a ligh^bulb,'^ 
but how much en^fiy/1« reqvlf'^MHo optrate It.' The amount of light if pro- 
vldes Is 1nd1ca|ej^'lrt lumens. Bulb pacl|^|ges should give not only the'wat- 
taqe required. But a1s,d the lutiens p,rodKe|i by the bulb. Using bulb pacK- 
AgeSiCoijpare^fVeral Incandescent and flyp'resceht bulbs fpr efflciency^^/ 
{l<umens'*^r>i^tt). ■ ;■ * . '1,=, — f-'.r ■ f , y"^. 



A \ 1 00 watt tioresQai^t 
B. 40 watt fluoreacent ^ull 



Ci 100 wptt incandescerit bulb: 
DK 25 watt Incandescent bulb' 



_iunie'r\# 

1 00 Watts 

—4— i uTOfls 
TOl^at^s 

V i 

1 Umens 
lOD watti 

1 umens 
25 watts 



* ^^ umens per watt^. 




Rumens per watt 
lunjj^s p|^h watt 
1 urens ;per watt 



1; WhicH)type of lighting is mqre eff1cien't"incandescent^»r fluorescent 
2. Is It moice efficient to bUy ,four 25-watt or pne^lOO watt "fjacandescpnt 



J 
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1. Ask the school tnaintenanqe supervisor forr^pty fTiioresceil^llght bulb 
boxes. The.ij(nforniation you need 1s on thjto^, n¥t the b.ulb. 

2. Have stuclen#'tir1ng in bM'^bpoaeo from ho^. ' 

3. Check at home for the use of multiple, low wattage bulbs where a larger 
wattage bulb might be used to save energy. But rMenfce'r, a larger 
wattage bulb gets hotter during opeRfctlon and mm fixtures are not 
designed for, the larger wattage bul'w'^ ^ 

4/ Discuss the comparative Iffetlmes of fluorescent, and incandescent bulbs; 

(RefRr to Section 3.g, "tfghting.") i, ■, 

■X . ■ - ■ ■■ ■ ■. 

5. Discuss the turning off arKi on of Incandescent asid fluorescent bulbsJ 

(Refer to Sebt;1on 3.£, .''llghtinn.") „' ■ • .1 







1 ACTIVITY y 


•' DESIGN AND FAB 


R I GATE A WINDOW TREATMENT | 



OBJECTIVE.' 



TO DESIGN AND FABftfCATE AN ENERGI.Y 
CONSERVING WINDOW TREATMENT, 




Qpe of the least, expensive and most effective window tretttrnents for ,t 
fibrfservatlon of energy U m Insulated drapery. Thg mador differences be 
tween a standard drapery and an anergy-conservlng'-draper^^ftre a tight fit 
and, Insulatlve lining. Startdard grapery construction gut.& should be fol- 
lowed In making enerffy-conserVling di*aper1es/ but make' c^^H^ that they, In- 
clude returns to the- wall, a 4-1nqh ove^tap, and full length from celling to 
floor If possible. A cornice or valanci may be used to red uce convection 
air flow over the top of the drapery; Then substitute , ^rawltatiua lining 
for the standard" lining. Insulattve liniiig is avallatfle \r\ several types? 
(1). plastic. or vinyl which may be either clear or opaque and serves mainly 
as a barrier to airii^d moisture', (E) fabric. •coated' with vinyU (3) silver 
backed fabric- whiqJr^ partlcylarly Valuable In mflecttQg the sun's rays 
as well as, serving &^ a barrTe'n to air and moisture; and (4) a foam„backed 
fab'ric'whiqh has the ^dded beri#1t of increased R-yalue^ and as acoustical 
insulation'. < , ■ . 

I^S^luded for your" convenience is a''St|B-b^-sten ill ustr'ati on ' fb^, making 
linSd drapery . ' , • ^ i 




0mm 



Suggestions: -^^^^^.^^^^^ ; • /■ : ^ ,^ 

.jWlljl. Make drtplW^ fo<* a window -in the H^toomics Uboratory. If funds 
mt^t'' ai^e availabU, identical 'dNperiei^llh different or no lining could bi 
" made to cofjipare their Insu'lative fpiK. , . . 

Z, If possible, Hsye students fabricate drAimry for their oWn rooms at' 
homci ' . 

' ■ •. . . 

3, Demonstrate rrwasuring^ for drapery prior to this ^a^ 

4, As an alternative 'to Constructing an insulated drapery, an 
insulated window shade might be made. Plans for construction"*, as 
well as hardware kits, are availabJe froms . , 



Rainbow Energy Wonks • 
?325 Moraine Circle 
RanchQ Cordova, Ca. 95670 

\ ' " ' ----- 
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1 w n 

M U 



IN 



METER READING 



mm 



A 



objective: 



TO DIMONSTRATE HOV/.TO'READ ILECTRIC AND GAS 
METERS^ AND HOW TO DETERMINE eONSUMPTI ON OVER 
A' PERIOD OP; TIME. , / 



i 



'i 



In order to determlfie 'the effectiveness of your ene'rgy-conservation 
efforts you must be able to telT How much enei^fb'.ls being cqnsumed at 
your house. The easiest way -to,' db this Is by, tAlng meter, readings. 'Elec>- 
trie and gas-meters give the totaT, or cumulative,; energy. i'6lisumpt1on. ■ 
They operate much like the odomfeter on a car. You' must compare beginning 
and end readlngsVto find out how much xenergy; your family used over a given 
period of time (one jday, one we«kv''6ne montli)', For, ixample. If your meter 
•r'ead 35721 kllowattj'hours on Monday^ morn I'^g and 35731 ohATuesday morning, ■ 
it means, your hwne tonsymed 10 k1lowat|^hpiirs of electrlci.ty fbr -that day 
or 24-hour period., I ' * "'y'W''' • 

ganl^ed from .right to left I the." 
next dial tens of k'nowatl-hours; 
'Iternatel^rbtate clocl<w1s»e and 
*^ th^^|1cator has' jusf 



have flvesdlii**'^ 



Most electric mete 
rightmost Indicates, kllowatt-hoursi^ , 
then .hlindceds; jind.0*Qn. ,^ But tl/mM 
'qoCinterc>ockw1se' 'f<|,v^ should' tjefiofd 
passed. Study 'the 1,Tlustratt6rfs 'and 



■ Th 




a dial& 
there a 
c feet 
readlnc 



of a gas rntter^are j^uch )i%e tha^ a.n ^Ifectric^rneter except 
re :usijaVly only four dials with, miirfeings representing^^ 
n^e rightmost dial, Th the illustration. on the.-Re^t page/ 
of 4846 ^represents 484,600 cubfc feet of gas. 



mm 
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RiADIN0=4846 

If, afCer' on\ dav, the rending Wer« 4876, then, the consumption that 24. 
period wQuld havfe been 3,000 cubic feet of gas. 

4$76O0' ^ ^ / ' , 

cubic feet of gas 




■Now check your meter'tn^re|prd yl)ur findings 



Initial Reading 
'Finil Reading 




Consunjption.for designated 
time period 



■'■4 



Now instltutrone or sevar«l eneMy-canft|rvihg practices, (reset' Hher^ 
mostat; clean filters; cut down on ;uss of ffghta. appliances, m t^e- 
b^^^ and record your findings- (Use the same ^line period as- ' 

• In itfal Reading " 
Energy Conservation Measure sTnsfTfutet 




Final Readln^^^r'j^ 
Consumption forTiTTgriatei 
time period ' 



Ion was praoti( 



fVas there ^a reduQtl oh ii\.consump^on when^Gonservatlbn vl/as .praoticed? . • 
S-uggestions: ' ' , ' ., . ' --.-"v'^- J..,; 

1. Use a tf me period of' at least a week. -^^^ ''^s, 
. 2. Ask your local Utilities for? Informs 



nations'. 
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ACTIVITY H 


■ 'ii 


' ' THERTOTAT SETBACK 


/ ■ 


t ' ^ 

" J i % 




OBJECT I Vfil 

' • W 


HAS ( 


illONSTRATE THE EFFECT THERMOSTAT SETBACK ^ 
DN ENiROY CONSUMPTIONi 



m 



d rlow that you can read- your meter {Actlylty G), you c^n InVeStlQate t|ie 
effects of thermostat setback the Isnnrgy donsumpt1on;dt' your r^e^ldence. 
.During^Jhe cooling season, thermost»»ts ^should be set^nup'to /ST tc? reduce ' 



the use of^niechanlcal^i^ condltloyhg "and during the^^^^^ st^<»sOin, set^ 



n to 65°F. For a«t1»naVsav thermostat cart be !S«t b^ck .to 

60"F during the ntght. *The effect; of these therhiOstat setbacks 'Mill Vary ^ 
J^l^' residence to r^esidBnOT, -but ^hou^ 
Z'^' ^ ■. ' ''■ X ' /'^V^'i' ^ ' . ..^.^ - . " ■ ' ■ - 

To test the 'impact of thermostat 5«iCbaick at your home, $ir%t d-^tormine the 
^weekly cohsum^loii^of energy pri-pf to/the setbjack. Read yOMr oil, or 
electric- metaK dJiejfweef be-JoPtitHfi! setbfiick' and' read It a s^cor^d'ji^lrne e;<actly 
seven days,, (to tne houH) Tater. . . , :; •« .1 - . > • 

' ' ■ V - ■ . . '\ ■ ■ ■ ., ■• ■ ■' ■ ' " , . ' 

• For exarf(ple: ■■. ■ ,/ 1 ■ . ' ' . ■ v 

♦ First Reading , Second Readlnct 

i-'m- Meter Beiding: 14276 kwh \' , Meter- RiiBTn^^Wl iK^^ti 

Date: 9/8/77 :| tate: 9/15/77 ^ , ' - ' V 

■. Time: .8:00 ^.m, ' Time': 0:00 a.m,V%"^-),f • • • . 

The^rtergy consum§^, by the example home for the week was 92S kwh (15101 J<!Wh- 
U276 kwh * 925 kwh) " ■ '\ ■ ,.; . ■ 

&^ Slower i- 




Immfedlately (ffter tne second reading. set back fhe tjiermostait; 
heafi^ng and B'^F hlghe^ 1f cooling. Then take a thirdf meter-r^dlmg e;<etctlyi 
seven days later. 



For example: 



pnp 



' . Meter Reatflnp'^Tagj kwh ' — 

'm.. Date: 9/iZ/77 / . ■ ! - '' ^ 

i'^'L Tiine:^ 8:00 |j,m. - ' " ■ | . 

^X^ iSfiepg^ by the example home for the week jwlth tM' ^5.^* back is' 

.7M kwh. vTo dBtermine the possible savings, find the- d;iff^rKn<?e between 
the.^'^rst week's^^^nsumpilpn and the setback' weiak ' s corjjjsumptt^/i', 

Using the ex ample home: ' , ■ ,. 

' . ^ W. " . ' m m 796 Rwh \ .T29 kwh ' ' ' 
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try tht (#tt it yowr f«s1d«ftc«. 



Fifst^€ad!fig 



' $€CQnd Riaqjng 



Hi t€r TeaJTiiqi 
Timer 



If 




nn 



rirnt >^iir*k*% t onni^ptlon 5ft back w^Pk*^ cnn^i/rnpHnn - savfngi 



1, Why In ft b€ttr*r to u%i^ ^ <:m%mpfJon for compari*,on rathitr ^ 

th^n day or iSn hour? 

/. Whaf f,ou1d br ponnfhln rf*.i';nni for^ finding no '^avlngn or pon'*fb1y an 
fnrrn/l^,n in coniijmpt lon durifvi ih^ wrpV, with thn ^tftbnckl - 

J, Mow much TOnr^y could b*» laypd In 3 y^^r ff you could realize the 
%riy!ng% y(MJ found (lf-you found nnn) durlnq thf* nrtback wrek? 



juUUc J t i on J I . - , 

K fk) thin invr^f I fj/it lf)n whrn mnrh/inir/i] hr^tlng or f:ty)linq f% ci^rtaln 
t n firr df*d . 

Iirfor to Activity (i for ^i fnarn drtnllrd df^^r r1f>t frm (jf wtfM^ rradlno 
for Wm; f r 1 (J ty i or oa^. , 

L Kik#^ fi^rt.iin no onr adjust', fhn thermostor durlnf) thn two wrnkn of 
thr t nyp% 1 1 0'l f f on , ' 
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ACtlVITY I 




:r AUplT - I 



objective: to demonstrate a family'? mr^pftnin 

.^CONSUMPTIOfJ and POSSIBLE CONSER\^ldN 



MEASURES. 



4* 
V. 



The. •njftr us»s of h6t water In the hofflt trt for b«thini|| *nd 1aundfj^,'|' Ule 
^t^SS pro^idiid tof**»'it1mate your famjly's hot wat^f cons umptlofit for 



the 

■a weak. 





¥u!^Gr of 


Multiplier 




tlrrcs/wcek 


( in gall onsjL^^^^ 


TaunH^py ToaJ^ 






tub baths ^ ' 




15 






^ 25 


dishwasher Ibarts - 




20 


washing dishes 




10 


t)Y hand 




5- 




4 


• Si 

Total 



Mill BIHI IIBIII^MI MM ■ -Ml-J WM iFl 1^ i DI - Z 

Quantity of Hot Water 



.Tally th^ nLTTbor of times per week 'the task usi'ng hot water occurs* Then 
multiply thc.niJnber of tinies by the mul tipl 1er provided. The muTtlpller 
i% the average antount of hot water roqulrod for the task* The resul ting 
value Is the qiwntity of hot water consumed for the task. Then add the 
quantities for each task to arrive at an estimate of the hot water your 
family uses in one week. (The average household uses about 350 gallons of 
hot water per week . ) 

You can now a0proximiito the energy required to supply this quantity of 
hot water. 

^ ' - g al Inns x g.45 watt-HplirS/gaK. ^ watt-hour 

quanti ty oriyater ''"^ * 



j f yoii use 
per year or 



gallons per week » you use approximately 52 tlnies that 
gallons. 



Calculate the energy cost for a year's consiinpt idn: 

gallons % 2,45 watt-hours/gal 

quantity or water 



wott-hours 



This js kwh for one year (just move the decimal 3 places to 

the left).. FTnB^ out the rate in your area fdr electricity per kvih and 
determine the cost of one year*s hot water consurrption. 



Hi- 
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k wh %s . ctnts - ■ $ ' , m 
yearly energy ' rate kwh; 
^ ^ consumption for / . , 

hot water 7 



flow could you save money and ariftrgy for hot water at your house? 



^ome things to look for If your* hot water consumption is highs 

Check your water heater's thermos tat-- It should be* set at 140°F 
or less, 

2. Chock for leaks. 



2, Are the hot water pipes Insulated? 



Suggestions* 



\ 



L Studer\^s should bring in their tallies of fr^uencles from home and 

do the calculations as a class. \ ^ 

^ \ . . . ^■ 

" \ ' ■ 

2. All of the figures and calculations In this activity are based on 

averages and estimates and do ndt\lnd1cate actual hot water use* 

However^ by checking/ appliance manuals and timing showers (approxi- 

^ mately 8 gallons olF water Is used per minute), a more accuratfe 

consumption figure could be obtalhi^d, . _ 



4- 
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ACTIVITY J 



CHECKING WALL INSULATION 



OBJECTIVE! 



TO DETERMINE THE ADEQUACY OF WAUL INSUUTION 
IN A COMPLETED STRUCTURE. . _ 



During the heating or coolfng season, when the heating or cooling equlp-^ 
ment Is operating, place a therniometer flrmTy. against the Inside surface 
of an exterior wall and another In the center of the room, It*s easiest 
to hang the thermometer on a picture nail or hook on the wall, and place 
It In a chair in the middlfr of the room. Allow sufficient time for the 
temperatures to register and then record the two readings. If the dif- 
ference between the two readings 1s greater than S^F, the wall is probably 
not, adequately Insulated. The example illustrated below shows an exterior 
wall temperature of 67^f, and a center of the room temperature of 78°F. 




The next step is to detennlne the difference in the two readings: 
78 F-67- F ^ ll^F. The difference ^is greater than 5^F; therefore, for 
this exarrplep we would draw the conclusion that the wall may be 1nade= 
quately Insulated. 
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I ■ ■ ■ , . ^ , : ■ ' ■ 
J Now you try this axei*c1se' at your house. 
1 several Hooms with exterior walls. • 


You , may wish -to try It In- • 


1 Room 




1' Outside wal l thtorrnoineter rpadlna ' 

1 Center of the room therniometer reading _ 




1 The difference between the readings :^ 


• ■ .' " ♦ 
* 


1 (higher readlncj) (lower readint 


} (difference) 


1 Is the difference greater than 5^F? 


1 Conci JUS Ions : ^ 


'* . ' 


1 Are there reasons other than Inadequate wall 
1 a difference in'^the temperature readings? 


insulation which might cause 
What might they be?. 






1 Suggestion: 

1 Try this exercise in the classroom. 


1 » 




/ % \ - ■ • 
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ACTIVITY K .V ' , HOME SIZE; SHAPE. AND EXPOSURE 



OBJECTIVer TO ILLUSTRATE HOW SIZE. SHAPE. Ar«iEXPOSURE Of' 
A HOUSE AFFECTS ITS ENERGY REQUlrtwlNTg FOR , 
HEATING AND COOLING, 



In addition to^lnsulatlon and the amount of floor space a house hasi the 
shape of the spacet the height of cenings, and the exposure^to the weather 
all affect the qyahtity of energy .riqui red to cool or heat the house, 'For 
the climate in which you live, discuss the heating or cooling efficiency of 
each of the homes illustrated below* All the homes have igflO -fqUSre feet 
of floor spade and are well insulated. 

For example; 1f*you 11^. in a cold cTimate,*Horne A would be a good 
selection since there is a great, deal of space with little expdSure to the 
weather*. Also, the south-facing wall will /absorb heat from the sun in 
wintoK ' . ' ' ■ ^ 



Questions* . ■ 

''^ > ■ • ' " 

1* Which horn© wbuld be most efficient if mm have an/Hhsulatlon? 

2. +1ow dois your hone compare with these? y 

3. Try to'deferalne the tmgt efficient hoirte and the^iwt efficient , 
home for your area. Then take a survey around yoTjr neighborhood, 
Do you see more of the efficient or inefficient homes?* 



Suggestion: . ^ \ 

Have students compare homes in their neighborhoods. 



ACTIVITY L . 



FOOD CYCLE ENERGY STEPS 



OBJECTIVEI TO ENABiLE STWJENTS TO ISOLATE ENERGY CONSUMING 
. STEPS IN THE FOOD SYSTEM AND TO SPECULATl AS 
TO THE DIFFERENT WAYS IN WHICH ENERGY COULD 
BE SAVED. 



Twelve areas in a food system are listed below for a froien vegetable. 
Which steps' could be oHmlniitnd to save energy? 



1 1 !Mrow 



10 thnw i! ,^ 



H ynij tiffVP to 
riMr krt 



" frp/f*n 



(j rvU \i\i^f -Hrf j If uf > 
fni^j"i if fii fihUkpt 



s ll J% ffn/i'fv 




1 it 1% p,i(,k,ij.;iM j 




I ll 1% ^!i£ fuj ivf fiiof MiM 



1 



Construct the food chain steps for a canned soft drink dnd then iTvike 
suggestions for steps which might be eliminated to save cnoryy. 

Suggestions: This typo of vf^sua\repn*Gentation makes a nice bulletin 
board display, * ^ -a y 



r 
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1 .ACTIVITY M 


^ MARKETING TRIP EVALUATION J 




OEJECTIVE: 


1 " 

TO DtMONSTRATI THE ENERRY CONSUMED FOR 
fWRKETINQ TRIPS AND WAYS EMERftY COULD 
BE SAVED, 



The rnsjor fictorsMhTOl v^d fn ©n^rqy cwsiffptfon for wrk^tlng ar^ 
nijt*#r of trips, dUt^nc© to the Mrket, iind of tfinipof tatinn . To 
obtain « b#tt#r per^p^cHv^ of ynuf fiim!ly*% «rli#tJnq pr^ctk#%, t«k# i 
|yfv#i^. of th« Iripfi jttiir fa^rtly mw*i#rm rtkp tn mrkt^K In 9 ^fc, w^Q^1«f| 
th^ dflUnc^ und mtk of lr|yii1 . Uifl th^ cJ^tfl fnriti provld^H h^\im. 
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Df|tilric#i c#fi, b# ofeUif^fd fro« t city br county «wip. th# c«f otfow^Ur^ 
or .by §st*fi«tlof^ (oft# c!t> block H i^ul o^-tiqhth of • ffrfl^). 

Ihlng tht cowvlft^d d^tn ^off!, do you po^^ibflitM^ for pfi^rgy 

Art Uiir^ trlp^ hy c^r nf 10%% thio hilf a mil^ In dftt^in^f? 
Could ^pvffil tripf h^y^ Wpo coHbloed. f nto dop?/ 
Could Shopisfng b€ dof»# an thf My !/) or froM i^q/l' ^rjifK)!? 

Woul^ f.«rp^ring for chopping with . ^pI ghHnf S h0 n po^^fht 1 f *y*? 
WHit r^co^p^ndAt Ititit lioulri yrn^ f^k^ tn yot/p ^^^My fo^ wiy^ to 



2. 

5 . 



"fiiggp^ tinn^ : %\)r^y. th# ttudi^nti ^^''p to (kt^nfifiift how th?/ travpl 



■ft". 
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ACTIVITY N 



■AN ENERGY, MEflil 



OBJECT I vE' : 



TO INDtCATE T^fE EQUIVALENT ENERGY COSTS OF 
DtF-PERENT FOODS AND HOW WISE FOOD- CHOICES 
CAN riAVt'KNHRnY, . 



Prvlf^ f hr f ^f»f^tt; of ff!^***d In thn Mnmi m (h*:? folTnwfng page and select 
your 'flr^t pr«fftrence5'\'ba5cd r^trictly on 1 Ikoi ^nd dfsHkos* Plice cheeky 
henldp fMQ%^- {fi KotuTw 1. Noxt, nvik^ ^^pl actions frbm tho menu on the 
fail It of Ua^^t ertiray cpnitff^tfon. Htfwfflbar* the intr^ cost of a food 
inOurip^: fqir'M T j /art; anrl; jninctlnidn*^; (pqulpfiwnt; transportatlQ^n; pro- 
fj^^afng, p4ck;5qlng,;'^nd proparatlon* Place a Gheck by each "1 enef^*' 
ff^m -.^IfirtPd in Cn]\fm 7. Th^n rnf^r to th?] Ennrfiv PrIcG Ltst for each - 
'Ifrm'*^ fnf*rfiy Cf)*; f; /,;-;rndf ratf^ thr "priw** nf ^arh ftom you cho^se^and deter- 
njnn your tot^l in tK; ■ Ip^^Hcnvor how *you m1(;ht hflvn'^savRd cntfrgy, find the 
dfffrr^nrpi hf^twpnn th*? Individual 1 Itrm^, In tho two colunms ?ihd onter those 
fSqurm in roliiTm 1/ Thf*' di f fprf?nf:p% win hp los^^^^s or gains In costs. 
Add th^ tntfil *'phnn% ^nd mtiii^npi'V in th n colunTi tqrflnd total oner^ ^ 
'tivinq^. Xi ynii vivrn JU %dtefyt i trni% for Column 1 {prf?foronc»?s)> anain, wouTd 





\ 
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ENERGY MENU 



APPtTIZERS 

(CHOOSE ONE FROM EACH PAIR) 
Frozen Juice 



f IRST 
PREFERINCn 



( E^ST 
[NERGY 



1 

DIFFERENCES 




Fresh Juice 

Crcicknrn A ( unwrapped » , 

tivalUible to the Ciifeteriti 

in bulk) 
Crackors D (wrappecj indi- 

vidua 1 ly t packed i n 

small cartons) 
Butter 
Ma r f/ii r 1 n e 

min DISH (PLtASi: a 

FIRST AND SECOND CHOICE AS 
WE DO NOT ALWAYS CARRY EACH 
ENTREE) 

Luncheon Meat 

Chicken 

Turkfw 

Rico wi th Vegetable'- 
Reef (qrasn-fed) 
fieef (qra in- fed) 

VLGETABLf; (SOFmY. TODAY WE 
flAVL ONLY CARROrs. BUT YOU 
MAY CfiOOSL YOUR fIJEfLRRf l) TYlM ) 

Fre!jh Carrot!i 

Dehydrated Car^rut'^ 

r rornn Carrots 

Canned Ciirrot-i 

DRINKS (PLLASL CfiOOSL A I IRST 
AND SICOND CHOICE AS WI SOMi I [Ml 
RUN SHORI Of one: KIND OF IMUNK 
AF LUNCtI) 

Soft DtMnk (in alijminiitn can) 
S() f t DrM r^k ( i n rv i ur'fiabl e 



lieer (in rr tu»^nat?]t^ (|1ass (u)t,tle) 
D! SSI Rl : i:HnOSl ONI 



ca t ct tM' i a ' s own qarchM) ) 
ApplfM, ( \ tiir^f*-hi)us|ht ) 
Walnuts (shelled) 
Walnuts (unshelltHl) 
lie t'r^tMin 



(jla^s hot 1 1(> ) 
Milk 



Heer (in al uinifuiin ttin) 



Applt 



( fienHMjrowfi in (Uii 



lOIAL lULl 
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ACIIVHY 0 CONVENTIONAL OVEN VS. MICROWAVE OVEN 



OBJlCTIVl: to demonstrate the energy CONSUMPTinN DfPFET^ENCES 
Of CONVENTIONAL AND MICROWAVE OVENS. 



* - 

A riicrowavf* nvfn h.i% thp cMp.^hility of savlnq onorqy as a rosult of the 
sh(i?^t i.tinkind iivv nfMuhMl for snnu} foods. Wavivvvr, riany foncis ruy still 
t'M ror^f f'tMLinnlly LOuk^ni in j Lunvt^iti Oruil oven. 

hi thi^ hO"v ecofuinics Ulboratoryt conipiire the onor^qv ret|ui?Tci to cook 
fh?^ fnllnwino facK\ itr"^s: cake; tuna cassor^ole; fi'OJon TV dinniM^; f?v)/(Mi 
hrnucrli; and [sued potatoos. To dotonninc the cnoi^nv usrd to cook nach 
it*-":* i,a;culato thn ?Miorgy usfxi in k i 1 owatt-hnu?^s . This ran dnnn [jy 
tir\t d^tf-r'; Mf] inq t Iim waLtaUtj af thi* cQokinq unit (listfnl nn ih\' appHanrr): 
v^art-^ i nr i-M(ri)wavr oven (usually aru)ijnd 1,41)0 watts) 

watf'. fcf i on V(*n t i ona 1 over! {ustjally arouful IP^rOO watts) 

Iht^fi d?' t f inTnu ;^^litie ariiunf of tin)*' the ui.i i t vr^^vcif^:^' U) r(n)k t tuori it?iM. 
ifir ppeiMfnui taiTu* i)f the inierowave oven will ti[' e^isy to detiMSiinir sirue 
it opt'r'at.t-, i ont iniiiuis ly afuj is usually ec]ui[)pud wilii a tinierv !ht* oi)e?si = 
tioFi ti'^K' \) f the t (in ven t i ona 1 oven will bt* more difficiilt tcj dnteniiine 
sifiee r"f»"*-hrat t^fii* inus t he i fu 1 udtsU and a ^ onviMl t i (jrla 1 ovpn does not^ 
oporat*^ 1 nfi f t fiuuus ly . A stn[i = watcfi will l)P neodiu) to dottM'tnine the opera- 
t i nn tii-»^. You ruist t i rne eaeh interval that the oven is npei'^tinq (most 
nv^ns ats* equippeti with a liqht which indicatt^s when the oven is operatinq) 
an! Add fhfi;i \o ,\vr\yi' at t tie total t In-e of 0[HMMtiun rsu'iuiri'd to t.eHik tJu* 
t und 1 t ri': . 

'inrp rht^ waftaqe anO cookinq tiines ar t* det efTrii ned * tiie erunMjy use ran ()e 
(altulatfsL lor eAainfilf^: if a i u\) ot squash ruHjuires aO niinutes \o eijok 
in a 1 / i 'U^'i . wa f t twen, it rtspiires o k i 1 owa 1 1 - fiouf^s of eneniy; 

L\n(ll^ vAitts X 30 minutes X 1*_ - 6 knowatt h? 

fit), 000 

* s Ihe -iwiver'slon taitn?' is l_ since tfiere arr 1000 watts to a 

tH)\Oi)0 

kjlinvatt afid f^(^ minutes to an hou?^ ) 
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CAKE (use the same recipe In each oven) 
Conventional Oven: 



watts X 



Microwave Oven: 
watts X 



TUNA CASSEROLE 
Conventional Oven: 

watts X 



minutes x 1 

loTOM 



minutes x 1 

60.000 



Microwave Oven: 
watts X 



jninutcs x 1 



minutes x 1_ 

60.000 



FROZEN TV DINNER: 
Conventional Oven: 

watts X 



minutes x 1 



Microwavo Ovon: 
watts X 



FROZEN BROCCOLI 
Conventional Oven: 
watts X _^ 

Microwave Oven: 
watts X 



minutes x 



FOUR BAKED POTATOES 
Con ven t i ona 1 Oven : 
watts X 

Mirmwave Oven: 
watts x 



60 .TO 



minutes x 1 
minutes x 1 



60.00ff 



minutes x )_ 
^ilnutos X 1 



kilowatt-hr. 



kilowatt-hr, 



kilowatt'hr. 



kllowatt'hr. 



kilowatt-hr, 



ki lowatt-hr , 



_kilowatt-hr , 
kllowatt-hr . 



knowatt'hr , 
k1 lowatt-hr. 
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Food Item 
CAKE 

TUNA CASSEROLE 
TV DINNER 
FROZEN BROCCOLI 
BAKED POTATOES 



Tabulate your Results. 

Energy Used By 
Conventional Oven 
kllowatt-hr. 
Tcllowatt-hr. 

— kn 

kllft^att-hr. 



Energy Used By 
Mlcrowaye Oven 

"l<nowati^hr. 
ncllowatlXhr. 

kllowatt-Hr. 
ncllowatt-hk. 



Suggestions: 



Renienter that the quantities and types. of foods cooked In the ovfns 
must be the sanfe to provide valid comparisons, 

"What would have been the .effect on energy consumption If more than 
one food was cooked 1n the oven at once? Would this method of con- 
energy Jje rro^ iffS0tve ^ jpnyenjyona^^^ 

You may wish to choose different foods to test. If so, try to selectl 
a range of items from "dense" (such as gieat) to "much less dense" 
(such as squash) to provide dramatic results. ■ 

A dramatic demonstration .of the misuse of the microwave is to 1 
compare the time it takes to boil 'a quart of water, as opposed a 
to boiling a quart of water on top of the range. \ 
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ACTIVITY P 



ENERGY CONSUMPTION OF APPLIANCES 



objective: ^0' determine the energy consumption of home 
appliances and equipment ' 



If you were to 11st all the energy-using appliances and equipment In your 
home, you would see why It Is estimated thatl-a well-equipped home consumes 
as much as 35,000,000 BTU's of eneroy each/year to operate appliances and 
equipment. /Much of this energy Is wasted (arrd offers a great opportunity 
for energy conservation". 

The first step toward conservation Is to gain a better perspective and 
understanding of the energy consumption of each appliance or piece of- 
equipment: ThTs^s verF^Msyr^cr'aor tJnrt tliTd thH-e1ectHcat'¥attngs''irtf^ 
matlon on the back or bottom of the appliance or piece of equipment. You 
will see several numbers much like those shown below (from the base of a 
blender): 



o) • ' Model 850 ,. 

•Si Series 

£ >,5 Volts 120 

i?l-t7 Freq. 25-60 cycle 

«S Watts 960 A.C. only JX 



O Q.00 



The key number 1s the wattage rating, 960 watts In the example above. The 
wattage Is an indicator of the kilowatt-hours of energy used per hour of 
operation of the appliance. It requires 1 k1lowatt-hour per hour of opera- 
tion for 1000 watts. In the example above: 

Appliance: blender^ 

960 watts t 1000 watts = ^96_ kilowatt- hour 

TTlowatt-hr 
per hr of operation 

(Note: Wou cap divide by 1000 by nioving the decimal 3 digits to the left.) 
Now you W it, 

Appl lancet __________ 

watts 4 1000 watts " kllowatt-hr. 

kwt-hr per 
hr of operation 
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Appliance: 



T 



watts 4 1000 



watts 

kwt-hr per 



kHowatt-hr, 



^ hr of operation 



ance: 



knowatt-hr. 



watts ♦ 1000 watts . - 

kwt-hr per 
* hr of operation 

Using the table below you can see what the appliances you checked consume 
in equivalents of oil or coal. 
» ■ ' 

Electrical Appliance Energy Table 



lance 
Wattage Ratjng 



- 10 
25 
40 
60 
100 
ISO 
200 
300 
500 
750 
1000 
1500 
2000 
5000 
J.QO„ 



Kilowatt-Hours of 
Energy Used per Hour 



0.025 
0.04 
0.06 
0.1 

0.15 . 

0.2 

0.3 

0.5 

0-.75 

1 

1.5 

2 

5 




V.l 

0.25 

0.4 

0.6 

1 

3 

. s 

7.5 
10 
15 

20 
50 



0.13 
0.33 
0.5 
0 .8 
1133 
2 ' 
2.66 
4 ' 
6.66 
ID 

13.33 
20 

26.66 
66.66 



Suggestions 
1 
2 



\ 



3. 
4. 
5. 



Do not try to move large appliances by yourself to obtain wattage 
ratings. 

Seek permission and aid from parents to locate wattage rating 
information. 

The teacher may use appliances in the home economics laboratory as 
examples. 

Students may be assigned different equlprent to Insure a wide range 
and thorough Investigation of household appliances. 
Answers in terrra of kilowatt-hours of energy required may be expanded 
to annual use by determining daily or weekly use and multiplying. 
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ACTIVITY Q SHOWER VS. BATH 



OBJECTIVE: TO DEMONSTRATE THAT A SHORT SHOWER IS MORE ENERriY^^ 
CONSERVING THAN A BATH ^ AND THAT LENGTHY SHOWERS / 
WASTE HOT WATER AND ENERGY. ' 



If people took short showers instead of baths or lengthy showers* a lot 
of energyl could be saved. It takes about an ounce of oH (or a cubic 
foot of gas, or k kilowatt-hour of electricity) to heat a gallon of water. 

Compare the water used for a bath and a shower, fill your bathtub (at 
the temperature and depth you like best) and measure the depth with a yard- 
stick (when you are out of the water). Record the depth: inches. 
At your next bathing time* take a shower (in the same tub) , Keep the drain 
closed during ybur shower, but be careful not to overflow thp tub, (Do not 
rush your shower; tkMe your timep This time re^brd yoUr bfthing time as 
wfel 1 as the water dep ' ' 



Beginning Time E nding Tlme^ 

Duration of Shower _ _ Water tepth] 



If you took a short shower, it should have required only about half as 
^much water a's your bath. 

Questions 

K Which bathing practice Is more conservative*. for you? 

2. What would be the energy Impact of taking 'a 20-m1nute shower? 

3. What are some other ways to cpnserve energy while bathing? 

4. W,hat effect would a flow restriction device have? 
Suggastlons : 

1, If your shower was lengthy, you may need to measure the depth, 
empty the tub and then finish your shower and measure again, 
Add the two depths. 

i 

2. Investigate the bathing practices of other members of your family. 
Who 1s the most conservative? 

/ 
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ACTIVITY R 



ENTE 



ENT PRACTICES 



©BJECTIVEl TO DEMONSTRATE THE ETfENT OF USE OF 
ENTERTAINMENT DEVICES, 



Teenagers and young adults are often abusers of entertainment devices. 
In one household as many as four or five devices may be operating at the 
same time. Take a survey of the students at your/school to determine the 
extent of their use of entertainment devices/ Use the following form: 



Device 



TCu^s of use 
per day _ 



OH Wurs of use 
per wfeek 



Black and white TV 
Color TV 
Radio 

Tape player 
Stereo ^ 

El ectric Instrument 
Model Tra^s or cars 

(electric) 
Electric games 
SI ide projector 

From your survey calculate the average hours of operation for a year for 
oyw Student. 



To do this, take ^he total hours a week of all those surveyed and dtvldo 
by the number of students surveyed. This yields the averaqe hours of opora= 
tion for one week. Then multiply by 52 (52 weeks in a year). 



Total hQur£ £or^ week 

Numb &^qf^s t u d e n t s s u r v eye d 

Qvoracifi/week 52 



a vercic|c/wu(jk 



a veracju/yLuir 



Now use the total nuDiber of studonts in your school to estimate? tho total 
hours of operation o^ ontcrtal niDcnt dGvices for one year, 
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jverage/year x n unter of students 

in your school 

o peration per year of entertainment dovicos 



Dy your school's students 
If 

It might also be enlightening to determine the quantity of records and 
tapes the students at your school purchase 1n a yenr, RemembGr4 tapes and 
records are petroleum products. 



Suggestions; 

1. Randomly survey at least 25 students. - ^ 

2. The hours of use per day should be recorded for very frequent use and 
\j then converted to hours per week, 

3. Publicize your results and offer suggestions for reducing this 
energy use . ^ 

4. Survey Entire famlTies. 

5. This Sci^lvlty makes a good class project. Do calculations on 
the boarcfi 



ACTIVITY S 



RF5IDf::NriAL FNHRGY Cli[3KUST 



OBJECTIVE: 



TO'^PRdVlDE AN EASY AND QUICK ^CAN CF^ THE HOMfi 
TO REVCAL PQSSIBLl yOUHCES 0^^ ENEROY WASTE AND 
POTENflALS F-OR ENERGY* CON^U^F^VAT ION . 



7f)e foiluwiruj rncr<[y checklist Citn be u^r.i Iv uni s'hr sUidunt;, y-uir 
PiirontSt (inij rolat^vu'; a fiarujy fjuiiif; La :yy s to:\.i t 1 1 y Msirch f^jr 
rosidenfial enerqy waste and pijt^Mi'ials for i:nn .i-ry.! t i of; , Thr^ c his k list 
dors not attonipt to nuanti 'v th*» onvr(\y 1 r.;., noi- u^.tM^uti.' tiu* cos* *0 
aluviate the probler.^. In sorv casos,it ri,:ht fuH b^^ practical t^ :.ry ta 
eliminate the was tec but rather to rt^duce it or 1 i^^oact- Vnu ^'^ot^ld 
refer to the specific areas in fh^^ text for fwrthor ifi forrut ion, ^'or-^ 
exanplet i f you find neve^^il nrohlr^^.. jhI^m^ ^ i^^^s t ru : t i on , 



refer Co Sec 
rood Pn^para 



ion 3, a r the t** ^ *: . If vou :i^:tf 
1 (;n , y au '^tunj ; l1 t^* T^m' to ^.t^^ * i 



lot 0' 



should 
' a T'r -i .) f 
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•■'1 



^SIDENTIAL ENFRGY CHECKLIST 



r^3L5e: The She 11 



1. Arf^ plants properly Incited around thn hou%c 
to provick* a brfak aqain^^t winci tind %h,ii1e 

J, *ro drapci cinci funilturi;- Idr^tod %o thry 
not obntruct hr^tln^r^ i i r-conrH t1 on ing or 
vpnt 1 1 i on ^ 



3, ArT clr'op^rlc!; ImuUt/^dr 



^, Ar^* f^xterior hOu^.^^ c,|c:^P(l quickly 

^fter use? 

K Ar»* Hqhtn *ind ,*pp1iaruM^n tiirnnd off ^ftj*r u^wO 

you hr!V\* stOf*'* wnfulnw^ ifd cinor^ ? 

^ Af^e ^11 doar-; j^fut window% pjiK^^My L.iLiU^Ml 
, .ind wt^a the* r ^ tf 1 ppt'ci? 

K An* dri!p(MM<*( ^rttl nh.idos rlo'^aMl ,u night ^nd nri 
rloudy, wlncly d^iys during thr hr^tifuj M*asL-n? 

10. Art' d?^^f>orlr^ 0|H*rHul to rid'^d t Mjiillgtit on Mjnny 
^^y> in Ihc* heating Ncanon; 

, An! drdpcrir^ dnd utiiXdv:. ulu^ed on ^unfj/ day% 
durjruj t-ie eouHfu) sn.^%i>fi; 

tfu» .It f i.^ stT^t 1 latjMl- 

^: ]\ tfip .it t ifiMjlntnd i ' 

. Ai t> thr I s Insulnfpd ' 

l\) flotjr** t*^pu:»rd t L) 1 r*d (0)\v4 i r 

)f>, 1% th<* firfg)Urr d,iiH)iM- ^:h)',pd whjMi not in ir^r * 

Is thp iti'^n, g^vtwMonni or friinj !s' riHifii iM ievittul 
fo thf^ soiitfu* 

Is thr iuMiM* sfKldin) 1 1 ni- tin* wt*st»Mtl ^\.v\! 



i 



} 

I 



no 



/ 
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37. Is the alr-cbndl tionfng unit properly sized; 
for your needs? 

?^ . ■ ■ ■ ■ 

38. Oq you havf a haat pymp? 

39. Do you use natural ventilation as much 
as possible? 

40. Ar^ radiators and other heating or cooling 
equlpfrcnt Clean and dust free? 

41 !. I%4the water heater located In a heated 



no 



44?. I f yqii- 1 i Ve* In an apartment, is it an "inside" 
■ ' ^ ' j|par'tjtiun t?r 

4 3. If you live In a riobile honie, does It have 
a "skirt"? 

44, If you ]ive in an older hon-e* have its 

pluTTt^Ing, wlrinq, insulaffon and chlrmeys 
. been chocked by "experts*'? 



Food 

45, In the frost on the retrigerator .and fr^^ior 
le%s thop U inch thick? ' 

4ei, Is the ?:e frit^rator set at 40^r? 

4 7. H the frpfzer set a O^f? - . 

4fL Are qaskets around refrigerators and freexor^; 
tiqht? 

4Q. Is the ovt^n used to bake more than one ^ft)o6 
at a tinr? 

f 

SO. Is th^ cjasket around ovens tiqht? 

. Ati' fru/en foods ^ t hawtni conv^letely before 
I 00 k ( i 

S/\ Is the cuokinq raruK* turned. off Imninllately 
after usr? 
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S3. Ar^ d1%hm washdd otily tffien there Is a 



ful 1 loa-d? 



54, Are dlihes anovfed to a1 r dry? 

65 . , . Are epul laH CCS. c 1e$ H a hcj dust free 
Cpa*'t1 cula^ly cooHtitj coils)? 

Se^ ' rs thfr owflfi ne-vcr' u-iorf as a dryef or heiitei'7 

S7, Am n ttofi) poti a nd pans usod? 

50. Is a t\mr iJsod to avoid oyor-cook jng? 

59. A.re pots co^er^d JluHn^ CQ&M^g? 

60. I s f^s H ttl ^}'w^tR^r 49 |)oiB<ble u^ned during 

, , -'t 

61* H. nliD heated ilry eye M on the dishwasher 
Qlo thi 

6?. tens your family dn-sG rmnr In cool weather 
tdoVoHd niochnritc ill hncatlnfj? 

6 3. Dau^ ypur family dr&ss cooler In warm weathnr 
to a vo^d nwclirtnlnril cocjlinq? 

64* Arc clath#?5 wnslif?<t only *f tin n thorr? Is a full 
load? 

6^. When wash ifH>i I raid or w.-irrn water uucjd ^htrn 
po^^ ibl e? 

6^, Are clcthf!'* lire dri fid whfvi pon^Mblc? 

Are nxis t of your ^ninlly's clothon wnsh-and-wcir» 
perRkAnpnt pt ijss to a vol (I dry clotinlnn nnd 
1 r^on inc ? 

p 

6c^, Arc r:lo thos iiw<iy^ r Inn ^d with cold wator? 
69, Is thn war-hDT 1 oca tnd n ^dr the wator hntitor? 
10. U the dryer lint screen cleaned af ic^r oach 



[ 
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9 1 ( . 



no 



Pgrsgijii Cart 



y«s no 



71. to thf (niffAers Of your famtly tak« ihoft 
^ showers or use onljf iman amounts ofli*ater 
^ for tub baths? ^ 

77. Are all water faucets repaired and not 

73, for wa^hln^ji shAvlng or make-w b the 

lavatory filled rather than allowing water 
to rim? 



En tfirta lnren t ' , 

Aro enLcrtcii nmnnt do vices turned off tfhon 
not In u^e7 

/5, to mombcrs of your family try to entartain 
thcnisel VgS rather than raly on devices? 

If JO u answered with 65^ or worn ye^*St you are truly an energy consflrvfir 
and win mko & goo^ consorvatlon advocate, 

-"If you answered with 55 to 65 yes you are energy consclou^t but lack 
wl 1 1-pDwer or dri vn, 

'-If you answered with 45 tq^ 54 yes^s, you ^ire wa&ting energy^ but with 
nil nor changes could rake a conservor; 

--If youanswered with 35 to J* y&s's, you are an inergy waster and should 
make? an all-out effort to roform! 

£ 

--If you aniwfrred with Icy JjL^ji ^5 yes*j, you are Mkln^^n effort to 
waste energy and nhouT J coVslc^r Tne^on rm^ and Ifrtnodlate effects!! 



Sugyo% t Ions : - 

1. Distribute thcsa checkl Ists school-wldc, 

;^ Try a hefom ^nd aftor approach to using the ch^icklHt. Chock 
bnforo your conserving effort and aftor. 

J, Survry studnnt^. to .uv^ If their faftilllo:; arc qcnorally consorvatlvr 
or no t . 
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ACTIVITY T 



INSDLATION INVEST! GAT IDff 



OBJECTIVE! TO FAMILIARIZE STUDENTS WITH /WA 1 LAB LE" TYPES 
. OF INSULATION AND THEIR UBEHMG, 



ThDrc Is a wl do warldty of insulatl on ayallable today, Thov have dif- 
ferent usos^ R-yaluoSp and foms , * A% a clasit try to collect Tlye to ten 
different types and develop an InfornMtion displav Indicating the Revalues 
and usos. try to obtain the fol iQwInn types: (l) loose-fill mineral wool j 
(2) loQSO'fill polyGtyrone beads; (3) batt mineral wool without vapor 
barrier; (4) b^itt fnlnoral wool with vapof barrier; (5) rigid foam boardi ^ 
(6) cellulose fiber; (7) vermlcyllte or peril te. Look on the label for 
the R-valiJo and usei See the Lkj}f^)l6 Uihat bQ]o^', 

iNyyiE OK HAWUFACTURER 
I.oont* IrmulatlQii 

Weight uf laaul^Llan per Imgi 30 Ibp . T]\m manilf flcturer mcomlen/lff th^mt 
mnxfmum rovnrftgMH /it Llipnf* mfnlmiiin tli Ic knnnB cfi to provide tlifi lovclo of ' 
tnnCAllnd in?ni)fU Ion rt^Mlfit/mcc' (R) vnl ueo sjiown* 



H 

Value 

Tti c^btaln an I nnu l,ri ^ 
t 1 nn rrM i fit ailcr R o f : 



Mltilcniitii 
Til Icknnim 



fnntAi lotl liuuilrttl on 
ijliould bo not 
Irnn thnn: 

a 1/4 Jnclu-i thiiit 

h ] /2 InrJ w j thl <:k 

^ 1 /;^' Inclu-i thlcilc 

J 1 /4 iiichcfi thick 



Mrtittrnum net 

ConttmtB of th Im 
bug aliould not 
cnvcr more th^ni 



^8 yqiiarc^ fcut 

5D .nquarti font 
75 uqunrc^ funt 



Suqqestlons: 

K Seek insulation from bundlnq supply stores^ buildi ng contractors, and 
j nsula tf on luppl iero, 

2. Your local utility corTipany my have an insulation displaj^ and demon- 
stration which, thpy would present at your school . 



J. 
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Be caroful with fiberglass 1ns ul a t1 on--f t is glass and can p^jnetrate 
the skin causlhg a great deal of Irritation. 



1 ACTIVITY U 


— — 1 

^WEATHERPROFIING ipffTIGATIOM | 




CWJECTIVEI 


TO DETERMINE HOW MUCH/ IP mfj /yDDlTIONAL 
V€ATHERPRO0FING NEEDS TO BE ADDED TO YOUR 
HOME. 





To reduM the heating and cooHng costs In a honiep 1t 1s Important to 
roduce air movement In or out of the how. The cheapest* most effective 
way to reduce Infiltration 1s with weatherproof Ing : dauTkIng, puttj, or 
weatherstrips. Below j^ou will see mustratlcns of seyera! locatloni where 
infiltration Is likely to o.ccur, Refer to the mustratlons and use the 
checklist to determine the condition or existence of weatherproof Ing at ' 
your house, ^ . > 



1. ' WINDOWS \ 

Check the circled areas of j^our 
w1 ndowfr. . ^ ' 

Q OKi\Y - Good, unbroken weatherstrip 
ping 1n all places with no 
drafts. 

Q FAIR - Weatherstrlpplng darnagod or 
missing in some places and 
mi nor drafts, 

a POOR - No woatherstrlpplng at all 
and very drafty. 

2. ; TO. 

Check the circled parts of the door 

' O OKAY - Good, ^unbroken weather^ 

strippirig with no drafts . - 

Q FAIR - Weatherstripping is mfssing 
or damaged in places with 
minor drafts, 

POOR - No weatherstripping and 

;very draftv. _ _ 





Conclusions 
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Concl uslons: 



2. AREA AROUND THF r)m$ ANP 

. Look at a typtcal doOr and wiil'dow 
.area and cliecR the circled areas 
carefuny. 

a* OKA¥_. Caulking fills an cracks 
arourid the door frame and 
'\ the putt^ around the win- 
dow Is unbroken and solid; 
no drafts. 

a FAIR Putty and caulking are / 
crackfid or missing, caust 
Ing tnlnor drafts*. 

a POOR - No caulMng at all and the 
. putty 'i s in very, poor con- 
dition causing very bad 
drafts. ' ■ 



If you checked^air or paor for any of the three areas, then the we'ither- 
strlpplng, caulking, or putty needs to be replaced. If all areas are okay, I 
then you don 't need caulking , weatherstripping,i or putty. 
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1 ACTIVm V 




1 

• 


• APPLIANCE /y]IT ^' : 1 





QBJEeTIVEl 



TO DEMONSTRATE THE NUMBER OF APPLIANCE^ IN 
THEiHOME^ AND INDICATE THEIR APPROXIMATE 
ENERGY CONSUMPTION AND COST OF OPERATJON, 



Few pQopla reallM how rmny applfances they haye, cemlnly don't 
reaTi^e how niuGh entrgy they consum. Below you will find an audit form 
you cao use to record InfoHwtion on the appliances In. your home. The 
audit pfovldts a listing of thi JWM common Items well as their annual 
energy consuniptloni 1t also pr^cvldes a check for maintenance or dondition of 
the Item. Record all th^' Items In your Homes check their condition and then 
tally the annual consumption rates, Use the cost per klTomtt-hour In your 
area to determine the annual cost- of the appliances In your tiome* Make re- 
comnendatlons for. the maintenance of Items from your checklist. 



ap_p_l:j.ance_a 



Exa mple 
Hair Dryer 
Air Cleaner 
Air Conditioner 
(roQfTi|' 



MJ (J 



Bed Coveri,ng 
BTender 

Darvi ng Kn 1 f e" 
Clothes Dryec 
Coffee Maker 



Deep Fryer 
Dehumidifl er 
Dishwasher 



Eg^ Cooker 
Fan (Attic) 
Fan (clrciLlatln q) 
Fan (ronavyayl 



Freezer, 15cu. ft 



14 

860 



1^ 
15 
100 

993 
106 



83 
377 
363 

291 
43 



am 



1195 



5 



5 g 



28 




Si" 



i 



OS 



is 

Si 



i 

I/) h- 

S CO 



UJ o» 
UJ LU 



UJ 
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APPLIANCE AUDIT FORM (CONT. ) 

B ^ Iff 




i @' 
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ft. frostlesf 
Frying Pan 


1 ,761 
186 






















Germicidal Lamp 
Hair Dryer 
Heater (portable) 


14T 
14 

176 






















Heating Pad 
Hei(t Lamp 
Hot Plata 


; 10 
13 

■ 90 




















^ i 


Humidifier 
Iron (hand) 
Mixer 


163 
144 
13 




1 — ■- '-- ' — ' 


















Ovarii Microwave 
Radio / 
Radio/Record 
Player 


'190 
86 

109 














t 






if 


Rangp 
with oven 
with self- 
cleaning oven 


■1;175 
1,205' 














i 






rT-_ WT1J_, 


Refr^igerator 

12 cu. ft. 
Refrigerator 12 

cu.ft r frostless 


728 
1,217 






















Ref ./Freezer 

14 cu* ft, 
Ref, /Freezer 14 

cu,ft, frostless 


1.136. 
1.829 , 






















Roaster 
Sandwich grill 
Shaver 


205 
^ 33 
1.8 






















Sun Lamp 
Television 

black h white 

tube type 


350 




) 

i 




r 














black & white . 

solid state 
color tube type 
color sol id State 


120 
660 . 
440 ■ 














1 
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APPLIANCE. AUDIT FORM (CONT . ) 

^ I i Ji 



ii K S i 



I 

UJ W 

5 ^5 

03 a </! 

_ o UJ g 



Toaster 
Tooth Bruih 
Trashy Cofnp^ctQT^ 



tflbrator 
Waffle Iron 
Washing Hetchlne 
automatic 



Was hi ng ftach"! ne 
ndn-autoinatlc 
Waste Dlspbser 



IPC 

Water Heater 
2475 watt 

Water Heater 
4474 watt 



39 
0.5 
SO 



22 
103 



76 

30 



4219 ^ 
4811 



TOTAL CONSUMPTION 



= S 



totaT no. kwh consumed cost pir kwh 



How could your famny conserve on their appliance energy cost? 
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1 ACTIVITY W 


m mmf ethic | 




OBJECTIVE 1 


TO* ENCOURAGE AN ENEPfCY CONSERVING ■ 




ETHIC FOR STUDENTS 









Below you will see a list of items and activities \Mhihh require energy 
for their manufacture, use, and disposal. Nurtiber (rank)^ese Items in 
order of Importance and necessity to you. Mark your responses 1n column 
A--number 1 being most important on down to number 20 for least important. 



watching television 
. hot wa|^r for bathlnfl 
electric toothbrush 
waffle iron ' 
synthetic clothing 
reading a book 
eating a raw apple 
TV dinners 

car r1de to the 4tore 
drive-in movie 
making homemade Ice cream 
lipstick or cplogne 
aerosol deodorant 
electr^lc hairdryer 
bike riding^ 
a walk in the sun 



B 



■j:L nighttime football games 
_ hot lunches 
school buses 



Now that you have ranked these items according to their Importance to you ,| 
go back and^rank the ones you feel are mooi emrgy in^wtiiue in Column B 
(from -n to "10'*. ) Discuss your answers in class. 

Now mark in Column C the items you could do without which would help you 
and our nation conserve energy* Discuss your answers 1n class* 

Suggestions: . . . 

1. Develop an Energy Alternatijves bulletin board for the school, 



EKLC 
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ACTIVITY X ' IIFESTYLE INDEX 



^1 



OBJECTIVE! TO AID THE STUDENTS IN UNDERSTANDING THEIR 
LIFESTYLES IN TERMS OF ENERGV ReQUlREMENTS 
AND TO PLACE THEIR LIFESTYLES IN WORLD 
PERSPECTIVE. 



,The Lifestyle Index 1s designed to demonstrate how i^jjch energy an Indi- 
vidual uses each year and how his standard of llvlhg compared with that of 
an average individual in other countries of th^world. 

c The basic unit employed Is the Energy Unit which 1^ *aqu1valent to about 
10 kilowatt hours or exactly 34»300 British thermal urjlts, 



■II I "11^ - | - I I iir i Mnirr i TiYii^i i iv i in m i*"' " 

^235 



Part.l-A. HOUSEHOLD ENERGY tXPCNDlTURKS ' ' ' . 

(PredsR Method) . ' . 

The rfrost precise method of calculating household energy expenditures Is to(.r 
^ convert quantities of eloctricity and fuel used to Energy Uni t's hw^applylngf 
the foilowing conversion factors.- If you h»vn not retflined billVyfor the 
past year, qo rJtrGCtTy to Part ljJ and use thr appro xf ma tn mpthorfj' If you 
. do une thfn preclsf' rfiethod.' omit f'a rt I -II (ojccept for, the •;fict1on|on Resl- 
rirnttal fiulldlnqs Mdteriali) and oniTt tho section nn I'reparlnq ahtj f-resery- 
Ing in Part I II (roods arfd nevpraqcs) .ind the sect Ion on flectronic; Ap- 
pljancos in Part IV (Ulsiire Activities). v » 



tLECTRICiry, ' . , 

MuHlply totnl kilowntt hours u^nd in thn Ust 
'\2 mnth% by thr CQnypr^ior) fnctor (L3GfK 

NATURAI fiAS 

Multiply total rijhic fr/ot usimI if) tlio Iti^t 1^ 
mnnths by O.OIH. ; 

;ru(:L oil '. . 

Miiltiply fuimlifr nf qnllnns nnpi,) In tho Innt 1;* 

Uividu LuIjI energy units hy riiinihpr' nf ij')f»f':i': I n 
f fu' liniisnlif)! fj iind cnf r'r tnt.il hvri' .ind oii tf.ifjf 



fMrt MK llOUSf.ltOI [) f Ninnv f XPf-|H)I IDRI 
(■App? f)x iiiin to Ml*! htHl)* 

fftW ApntlANCI ^ 



|. f Hf^r (f^y "liri i r% (jsrul pr^r ilcni onnuiiny. 
Multiply hv tJ)n ?uihihrr^c)f 1 t^»(Tis in fhc 
hoinr > AppH.u]r;i*s usvd in proinira t i on 
ilMfj prr^tfM'vi n<| of food will br f i nijfrtl 
in Pari [II (f'nod;^ and l^f^veraqn*, ) 

*ri(ilo: Use U]o "appr'oxini3Ajfj morhud" . , 
to v<!rify yQuf uti 1 1 ly^^in l U. If yuur^ 
iictihi ^^ hi 1 ] s iir<^ {nucfi Wv/nir ttiai^ thn 
Appro)^ lino ti on , bn Lonsorvat ) vo in Div \ 
vp^t of ttii^ artivity. , If your t)i!l%^ 
(ire hifjfiur, c:oni[}fMiSii ti^ riiisirKj yoijv 
Jroi LOAh-./f^^^^ VJ 



l^riRIC APPI. lANC 



f 1 oor pf) 1 i 




(M 




(M 


^ :SPwinfj nhir 


h\nr 




vacuuni c 1 r 


arUM' 


1:1'^ 1 




a i r c (Hid i 


i onry 


[Jin] 




hnd f nyi'rw 


i fifj 


1 1 


1 


dt^hunndi f i 


or 




ij 


-hetitinq pad 




huniid i f Irr 




1 bf) ] 


fjprnii r: i fla 1 


1 .inif) 


[ 1 


hti i dr yiM" 




I'-r 


hi; at 1 ar-'p 






. ( lfi:ij%a rf^4). 












^fpothbru'^h 






j 



MMMMMItN^M 
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vibrator 
tlot^cl dryer 
\rot\ (hand) . 
wishing machint 

washing machin« 

iMiltr heiter 
($UndaN) 
wattr heaUr 
.(quick rtcoviry) [1770j 



[0.73 _ 

366] . 

'533 ':z 

Dm] 



[1170] 

SUD 



pAS APPilANCr!". 
clothes dryer' 
water heater 

«1 

HOME LIGHTING 

figures arc for averag*» annu.^ 
'U',p.,, If your hoij'.phf)jd uses 
more pr less, IncrGase or de- 
crease accotdinqly. 



Llectric lighting [ZCfJ] 
Ornrttncntal cjas ■ 
1 In 



f.l.NTRAl AIR COflUITIOfUflG, -(-ri'^ly 
Hew ' rnq J drift , ■ • ■■' 

' font Norffi'C^ntrfll; 
We%i. North Cf'n Ira 1 



Sni^th At 1 ant I c 
Ldf.t*'' South Centra i 
WfM nouth C»?ntr.il 
HountfTin 
Pat If It: 



90!)' 



IbfcO 

i7in 
l:'ln 



( ri mm 



AIR CQNUlTIONlNr, 

fin. in 



CDOl I NG AND Vi N 1 1 1 A I I ON ( nonr fn f r,i ] ) 



r,in (nltl;*.;} 


in; 


f»1n (rj rcii 111 t IrUi 


'16 ) 


fan {ro])~away} 


b) 


fiin (window), 




n t er tr if. rooni ,i i r 




COfviHioTjcr ' [ !Hi 



Subtotai 



•SPACE HEATING ' . ^ 
ELECTRIC f TV, NATURAL GAS,,OIL» AN 

, SOLAR HEATING 
If you ha've not usetit the precise 
method of Part I -A; the fol lowing 
table wMl provide an estimate of 
^pace heatlncj, energy expenditure, 
defending on location and type of 
heating, ■ 

tlpr.. Nat. nil 011/ 
triq fi** Solar 

Northefls^ ft 4 no 360 fi inn 

Mld-Alantjc 5R00 4flOO 5720 ?210 
KflSt NortA, 
Centra 1 
We',t North 
Centrsl 
South At! Ian 

tit: 

ijh^t South 

Hountii in 
Pflrif Ir 



5.150 4440 5?ao ?04n 

4460 3/00 4400 1700 

4040 3310 ymi^ 

7900, 7400 men 570 

4910 406n 4H40 lH/0 

jMOO i]4n J 740 1440 



COAL 

Multiply tnn% f)f coa] fj'rd 
in thi' ln%t Vi^ imnih by 

jVu ' ■ ^ -■- 

Mill t iply i fu d% un*mJ in 

HfSint NTIAl BIMIOING RATf RiALb ANO 

■Tntril nnn)n rnn^ t.nir f inn Mnfn'qy 
(Inriijiling minlnn, [irn<p%%inn, 
f nhr i r^t t i nfi , t !Mri%pn?^f t 1 on , nf>(i 

iiviMiiqr iifrtiinn c>f Uu: dot-** br 

rho^i^n for ^fTx^rt. ) iat it)n- H vOvjr 
■ rp^ Hlmu p w.r. bijild in fhr'n.i% t 

tun Idinq nwif.f*r 1 % . 
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iir^^1# dinning [844] 



[668 
[700 



AOOinONS AjHD ALTERATIONS 
\ i\ 'fp i do n fl r •• stp#nd«d 
f(^r* thH piirpo";? during 

Addl ^11 SybtqUls, (n Part I-B 
in ()i:)ti%rhnlr1 , fntnr toful hi^rr* 
total 



Par?; II. MOySlMOLD MAttRIAl 

It r^f|ij1rf!S ffiiirQy tri riroduce all- ;y 
ccjnfi.TOr prortutts froftv'hqui^B ^ fur^ 

«^niif/jy\^t pyf^ry ^trt) of proce^^lng. 
tn ff:^^.V^:VjUtfrUi f nrrfjy Unlt'i, H; i^ 

A% f^riii^t-'** ^lor^ not ri?^ult In jnTi*?rqy 
*v1nt^ an rlfrc^rlc smyino 

tUlU*v| MOL[) RIAl S ./ /. 

winhf.^^^l %^x\^N\M\\\rv\ for miinuf^i<fi;rtnr; 

{lprr/*tlrfu rner^iy w) 1 1 jio t:,^ leu !<itf () 
in Pf).rf IV for nidio^^ *. phonogr^iphr^ , 



f;ti tffl for f hf^ 



in^Hy Idiml u'^or, 
you ?iri* n hn(^vy or 



etc, ) 

pottery, f^rtNnwflt^^, 
china - 
other houitH^lrt i^#r#s 

fitcj : 

ruQ5 and flo^ff coyerlnq? .^^ j 
and oth^r h^Ml^TinH pa^r 

products ; ^ C^^^J 

Subtotal 



[17] 

[5] 



Adjust, flccoNIng to whether the 
Indlvfriual \% ^ light, nnrnvil, or 
/hf^fl vy u^iPr , 

of women -i ill^l^^rel is due to 
Urgnr dolTlUr and larqor 

cn^rqy PipCTdJl turfed f^n trihll nh^g 



rirn And hoyi 

wnnw^n find ^\ f \^r. ■ 

MI^CLLLANCOUS ■ 

i)f^i^i(t'y 1 
1 th rind 

t^>di c/i 1 ^lippi 

, ' {(}h,fc< CT pror^^^t'f 
for jiV'^'Tti^^^ ci " 

nlhf'V \ai\VXjr 
produc ts (IW^f^i/M^rs^ 

jrwn 1 ry 



\?m 1 



<0 
f.j 



Subtotnl 

a] 1 uubiOt^^ it in ^Mrf. I 
untnr here ^^nr^ pn p^3q*l 



2 
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Part^ fri, roODS AND BEVEMGES 

i ■ / 

About 12 perctnt of /Erica's 
energy is usedi to produci« trans-^ 
portt sell* anV prfpart foods^ 
A large propofi ton of tb^% H 
concentratpd Ir moat products* ^ 
If you do not J*at rneat* omit the ^ 
mnat category/and add extra for 
vegetables » /if you produce your 
own vegetal iti by hand and wUhout 
fertnUer, db'nbt Include the 19 
Ener^y^ U^it^ far vegetables 
Co^rg^y iinttn fire calculated by\ 
^pportimin^ fo^ agricultural 
enfergy^expendi tunes according to 
the dpVlar basts :0f the food eatc- 
pries in Reference 12 and making 
firiju5tmeot^ for import^* and exportJ 
AvercT^e yoarly! confiUmptlon per 
capital is giji^en In parentheson. 



■PR0DUCTION 

beef (1 14, a .Ih/yr) 

veal Ib/yr) 

iamh and mutton 

(3.4 Ib/yr) 

pork (73.0: Ib/yr) 

chickrn (4v>, 9 I b/yr 
^ turkey^ fh; 9 Ib/yr) 
iin^ry products (3[*6. 1 
Ih/yr) 

eqqn (318 cggii/yr) 
vegettiblu!! and nii>jK)n% 
(exc ludi nq hoino .flardenr* r . 
W? )b/yr)^ : ^ . ■ .;/t^9'] 
fnil t% and rHit^n^il l? ' " \ 
Jb/yr) [H] 
fogd qr.iin { 1 4 1 Ib/yr )[ 7] 

rofinVd (103 Ib/yr) 
corn synj() (?? 1 b/ 
\vr) [9) 
hrvoriigpf. (coffcit^, ton, 
cpcoaklO Ib/yr) [aj 
rdiblr vonctfiblc olH i^^^d 
nO'^ftVi] fats nrul 01 lb 



[41] 
1-1 



(Si Ih/yr) 
fish. •(11 Ib/yr) 



7] 
1 1 

Subtota 



TRANSPORT/VriaN^QF ^GOO TO 
PROGESSiffG RUWT ^NO STORE ■ 
: Ofnii if you ^rm your dWn produce 
oij buy m%t of ymr food at a farm. 



PROCESSING 
meat ' , l?n 

; dairy produt,t^ 
canned and ffo^^^^i 
foods ' r?n 
grain products ^ [Iip 
bakery products [U 
sugar ^ ^ 21 
confectionery f4] 
miscellaneous fmds ^32] 
beverages 1 24] 

Subtot^^l 



GONTArNCRS , 

The followfn^i Cn^^J^fiy Units are 
for one 1?-oun^r^ container used per 
day^^throuqhout i\m year. Adjust 
accordingly, 
BEVERAGE CONTAINERS 

refi liable \' - 

bottles ^ ;:; 
, ; one-way gh^s ; 

bottles ; 

blmuta 1 lliG di!in$\ 

(steel -ami ,^0 i^fnlv*'". " 

nurn) . / 

alumihujii Ci\n% 
\jiV^l\ 1 lod bc^V'CirMCjie^ 

Of wine [3] 
5ubl;C)to 



paper 

,^teei^ (cans) 
glass 

nluminum "; 
pi astl^C . 



urn 
m 



RETAI-MNG AND WHQ^ESAONe ENERGY 
EXPCNDITURES . ; 
CAlnulated on tlK^ bxisis of grocery 
sal.es for various food iXcjms, 

ma I [45] . 

/ d/iiry products [Hi] ~, 



fish 
p roduce 

c 4nned an d frozen 
foods 

g rai ns an d bakery 
p roduc^s 

s uga r and ccnfac^ 
t lonary p roc iiccs 
bfive rages (nonal- 
coho lie) 

^fnHsc ell aneou s foods 
aico hDl ic be veragcs 
S Jbt 



[7] 
[26] 

[301 

[^n 

[9] 

1 3 
10 
31' 
otal 



PE^" F OODS 

Hul tiply thti pounds or ineat 
prpduiCts cons jn)ed t^MC h week b^y 
50 an J t ho pojnds of pet food 
^ CO real products by 12 to get 
the total Energy UnitD. thon 
dlv'ii!^-} this f iguro by the numi^cr 
jf persons in the houGoh old who 
rocard t no as theirs . 

5(jb^.ot j1 

BCD PREPAaAT:ON AND PREiERiyiHG 

I f you IcuUn ted ham fuDl^ by 
the precise niethod (n Part UA^ or 
nf alT your inaal s are ea ten out* 
^hi s section shoulii tu^ sklpppd, 



ELE CTRIC APPLrAN CES 
b Icr^der 
b ro1 lor 
carv tna k^l f o 
c^aff eenak^r 
de!ep fryer 
ci ish^WiiF^lio r 

frw wi" ( 15 cubic ft 
free /er ( *rn st i e^ 
cubi c ft) 
f ryi ng pan 
hpl plate 

owon (nHcrow^wp only 
r^nc)^ ( sol f- clean inq 
rcannc) ( regul ) 
!\*fr i(|D rator ( 1 2 
cui. ft) 

rt-fr rator (tro^Tt- 
itrss , 12 i-u. ft J 



:6j 

JO] 
^331 

6m ] 

4] 
432 



[3B] 



2i9 



refrig-frif ^ 14 cu, ft, 
ref rigcrd tor'-^f roezer , 
( frostless, 14 cu. ft. ) 
t-oaster 
sandwich grill 
toaster 

trash coJT*actor 
waf fla. iMn 
waste ais poser 
GAS APPLfA^CES 
outdoor gas gr1 11 
^angc (apartJnen t) 
range (si ngt e unit ) 
ref ^lge^4to^ 



C418] 




100 
350 
389 
509 



Add Enerav Ljnits for electric 
and gas appli anccs and d ivi do 
by number of users In household 
to get subtottil 

Subto tal ^ _ 

Add all subtota Is In Pa^^t 112 
and enter fot^l lierc mi on page 244. 

t a 1 _ _ 

Part IV. ursuRi ACTrVniES 

Estlniatc^ for leisure act ivf ties 
outside the hoK va^y corisi dorab ly 
with distance traveled, riOAns of 
transportatiori, equipnient used, and 
frequency af use . 

ELECTRONIC APPLIANCES 

Dili t 1 f you ostiinated ^i(^u:tr1c 1t) 
used by the precise me? t had In Part 
I^A. Encrgjf expend i^ tu t*Cj5 fnr rMter- 
ials have a 1 read w been calculstod 
under Hoijs^tiold Materi al^- in Tart I II 
Ficiures are foi* operation only, com- 
puted Oh the basis of avei^aqe elec^ 
trie use per i tern per je^r (4 hourn 
daily for television, 6 hours wotikly 
fo}- stereo) , Adjust ^ cco=i-df tig ly . 



radio 

radio/ record pi aye^r 

stereo 

telovi sibn 
black K wKiti^ (t ub^^ 
niacN wh. { sol id 
state) 



3 1 
40 
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r 



c.o'o^^(tuT)v) [uO] „^ SPORTS 

v'n^cif (snlirl nutdonr spectator Hpnrts require 

st.Jt*\ [If)/] vi-ry ^i^n annunts of r?norqy (excepl 

M.h^tKal ' ' _ for fncjht hcU.obr!n nftinr's tuul the liki^) 

iinci nuy be onittod. SOii'O pcJ?*ticipa- 

ri^LTURAL ANH L:TERAHY KfiCRLATION tivn ^pnrt^ Mocfllinf), hikinn, and most 

fiord events^ foqgi rt^ on ly lujMn en- 

iriRARf .KTIVITILS uny , Othprb, ^uch b.ii.ol)a1l f^'^t- 

nt'wsimpf'r . [^^Ij] ba]], other t)all .janR^n, nwimnilin (1n 

!.H)(ik > L'f^ l unhraf ec! i)nnl5 ). ■lurfinu, c:aruu?in{], 

pe-i 1^^ [IB] nl.otinq (nnfiAtural 1 col , fi^lnnc) 

u^M of ".y:ip- (without .1 Miotor b[uit). bUIng, slod- 

wr:t\M^ n.itf^rnjl^ iWnq, nnd i ndoor ^|>nina::tics (yoqa, 

jfhJ .i[(M%i:]oiO M l karjtc, jjiio, acrohatics) ratiuir^e 1 oy. 

M.[)^.n*aU than ^ LntM'ny Uri* cU:(l mmv cHso he 

C^AI 'S sfH^rt^, nJn 1. n-MMiv Un i accord irM to 

Autivit Jl Min I iii ) , thu tul'uwiiiL) bLcrirs, jdjiistincj fi- 

flfHMl .M rMMrirnu kiMttinUi and (jurrs fur n oro in^pn^.1vn nnd lf?%s i n- 

n»i i I ,i:u: Ihivi^ hr^M) uiintlt^d, Tor yuiir nuwirs 

nthi'T^ uMviMMs, mU\ lurr^iy Hn 1 1 s j 1 fn |( innrf) / Units] 

avto^'tlUMj \i tfir fn'lnwUK) IfuifiDfMHi pk(': hjl 1 , vt-( U^ylhi 1 I / wn'S t- 

.ul.lU'^t if *| J nnn 'r Int^ lOr'v ui'tMi- lihu, tn xiiifU a;Uiish, li^if idlni 1 U out- 

s I vr , Mcrinal, f!M:l Im^^ ifit'M>'; = v^^ liuor^ noini^, qo-fMrti 11.), c^un()iiuh 

iisr, m;m 1 1 In -a !. 1 i ir j- 

I 1 tf» fjUM-fi^' 'il^ Its! * - --^ 

wondi a T% ini] , sen Ip lur in ij , sfanp | : 0 ( i) 1 Oi^ i ium nv Ihiit sl 

contHtit^M* to ' ' ^ Iriuii'. i (HI ("lay iDurt), ^kiiiu), fuirs 

I! ij , ^.i id)a d IV ilMi . 

I 1( to 1 ()( ) : luMM) V Uni f 1 
WtintlworMiiii (w IM : r ( r ; i lath-). ' ;Mnr.' (fian ItK^ i ihM-.iy Uiiifsl 

pv)rii»rv Wi)rK (\n Ml kMi;), imM.H - [Hnvliiui with autoniahr pins, iiuhU)r 

wor'kiii j l\ NM'ip* (M' uvrn)i v^' swiisiiiMiq (pr'^vatr)* i:o*,i)r ho.it ln(], 

t.nMlii'i vhiit'v 'diiiuj, siunviinl^i M , tny hijnt- 

inij , t ItOd fH)l 0, diu'h^ asi f l^h in(j . 

, yji fit Mh 1. i^'P 1^1'^^* n V iiH] , dillU* tuiinh 
Mra^l I lANl IKP Al n V; l ll S ' ridih'1 Suhh^Ml 
V i i t ni 

' ,uii; js^^i'MMil pa?4. I.'iil ^ Mil aH Siil^lulaU in Pjrt IV arul 

PH)vior pi line, (k- ) i\\\\cy Ud il firiH ,!nil uri pan*' 



tovs 1 M 
! ur^ i ^ i ( t 'U - 

mi'fi! s I H I 

lit)! )t a ' 
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D I CYCLE 

Mip-]tip1 y mil pr^ yoiir 
l;y OJilb * 

IHIBLir TRANSPORTATinN 

Multiply mil€S trtivoled por, 
jfCdv t:y.thD i^ollowinq number, 

1 nterci'ty trni n 0.094 
tiiqliway htin ^0,U4^ 
- SuhVotcil 

A id jl 1 subtDtol y ir Part V ard 

TotJl 



^.trf VI . SOCIAL Air COLL LCI IVL 
S! RV; Ci S 

H!l VAL S[ RVICI S 

I n^cVild i f iv^n to tMO p(M'<;ofiiil uso^ jf 
Or lO fH'v ( cHis j dort^t I st^ f n r , ro?"tain so- 
ri.il <irul tollerl^yo usc^s miist iir 
chdrtTod 10 tho uftiiihUj* riir>stiinor (m i\ 

r r.ipit(i hjsiN. \^-' my not jtUMirl 
^(tiools 0!^ use tir^pitftls aursGl^fC?^, 
:nJ it i ^ iiocesst^^j^ in oxpeiitl tMUMniv 
ft kiM^p tli^M]! nviillablr. ir you jrn 
u.rt^ that ctM^tiili: ^o-vicob do nut apply 

you (for ins t..i fire , hn(nity p.u^lot^s) 
Mit'v lun' Ih^ oni tt-iHl. Miilfiply t)y 7^ for 
nsivy i.sts d i vi Ir by ? to?" 1 1 qfit usu. 



1 I (lAI 



1 1 NO 



10 



01 IMIDAI 
(ii Uf ul r i rs 

IhWin'r siirfH, 
[>htU oqraph i ( 
'V rv'i r s 
, ^l)f>f^ rrihi i r 
Nifui'M\VI '>rrv it 

KIOAII'.S (NONAUK^) 

liOj I I r ANH I iHKil N(;s 



[UJSINESS SERVICES 
aclvnrtis ing , siqn 
pciinting ' ' C32jr^ 
services to build- 
inqs [5] 
busif^ess and con- 
sul ti ng . [1 2] 
credi t"' ' [3]^' ^ 
dup 1 i cat ing , iiiLii 1 
ing , stOMD ' ^ C^] _ 
caiiiniercidl ro search 
and test in fj [5] 
detec ti ve starvi cc^if [2 ] ^ 
oquipinent ?"ental [5] 
tradi nq staups [3] 
Sijbto 1 



PiUii 10 SI Rvicrs 

All citirons have ticcn^s to 
tMa ful lowiny services and fd- 
f:iHtiO'i> If all of thcin apply, 
Wijr su:itotnl should bo 6 31, 
riu^ rnorciy Uf)i t:s lis tod aj^ply to 
\x) th cons tiMjctdofi and opo i^ation. 

hospi to Is (puOl it: 

dll d ptM Vd to) 

nd licnti on (fMibl ic 
an d pri va la) 
"o k'p! in rip rvi co 
(3 ca" 1 j)u!^ da y ) 
ntii(M' pul)l i( til i ] i = 



[rii] 

[80] 

r:'ij 

1.461 
[186] 



11] 

17] 

'1/] 
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hi qliway cons Liquet iot) 

itn^l ma int^}nanco 

i:ons ri^vLit inn anU 

( jf^ VP Inpnio nt ni 

rnst)urccs ' 

sovv(^ r s vs tcMiis 

Wi] r sv^s tPiiis 

t !\r;fi cell itn:tit)r* [ 10] 
SubtoOil 
GOILRNMI NV L5LRVICI S 
" OoviMiiiiipnt siM^yi crs/nt^e iiijja?^ 
iiS(M^s of (^nt^i^gy. Sincu? ill 1 ii^ro 
henofdtod (or fiannod) by tht)so 
stM^vicoSj Lhr total (Mirrdy ox- 
pt-MidtMl iiiust bo d iv i dod^'itionci all 
r it i*'ons , rlo liatil o sffii is ties 
cUM* iivdl lablr tor ftuicira I onortiy 
ox[)Oii(i i ( uros , Tfia i i s fiL^; tbt^ 
rnsr foi' stiitt^ afu! lord I ijovorn- 
HiPn t str^i'vi (:t*s , aro 



i ) 



EKLC 



Part V. TRANSPORTATION 

All forms of transportation 
considered below include a 
factor for associated costs 
(fuel refining and retailing, 
vehicle manufacture and main- 
tenance. insurance, etc.) except 
for highly ^atTstruction, which 
iS'i ncl ifflld.^^ n Part VI under 
Public SeiTvices. Energy con^ 
sunied In freighting is included 
in the consumer product or 
service and 1s thus not counted 
separately here. 

.NONBUSINESS TRAVEL 
PRIVATE CAR ■ 

^This Is a major part nf your 
lifestyle energy use and should 
be calculated as closely as pos- 
sible. First, determine the num- 
ber of non business miles trailed 
ea^ch year by subtracting miles of 
^uiiness travel from annikii car 
niiloage. Divide by the average 
riuniber of passengers. . Than iiiulti- 
ply this figure by the follovwiric] 
nuniber, depending on your car's 
fiiiles per gallon (mpg) . 

8 mpg. Mill tiply by 0.50 
14 mpg. " . " 0.?9 



20 nipg. 
25 nipq. 



0.20 
0 . 1 6 



MOTORCYCLE 

Divide number of nonbusiness 
mi les each year by nvorage nijinbor 
of riders (if any) nnd multiply 
by t hc^ f 0 1 1 owl n g n urnbe r ^ do pe n ding 
o?i mil es per ga 1 1 on . 

50 iiipg. Mul Ciply by O.Oa 
100 inpq. Mul tiply by 0.04 
160 mpg. Mul tiply by 0,025 

GAS, OIL, TIRES, MAINTENANCE. 
INSURAfJCE, PARKING 

For privnto cai^ m motorcyclo* 
niuUiply Energy Units ca leu la tt^d 
Lliroctly above by 0.3913. 



VEHICLE CONSTRUCTION AND RETAILING 

This assumes the life of your 
vehicle 1s average (about 8 years). 
Divide the weight of the vehicle by 
the number 6f users and multiply , 
this figure by 0JS4. 

OTHER NOrmUSINESS TRANSPORTATION 
' Hul tiply the number of niiles tra- 



veled 

coated 



per j^ear by the figures indi- 



train 




0,094 


highway bus 




0.042 


urban mass 


trans it 


0,14 


CQfmnerci al 


ai rcraf t 


0,30 


modern cru1 


se liner 


0,48" 


yacht 




1 .4 


bicj^cle 




0,016 




Subtotal 



RrDING TO WORK^^^^^^' 

The multiplying factors here are 
larger than''in the preceding sec- 
tion because they include associatod 
costs s such as vehicle nillatenance 
and construction. 

^rr/ATE CAR 

f M)t detemiine annual mileage bj^ 
i:i:J i plying round trip In miles by ^ 
v^crkdays per year. Divide by the 
nuiiiber of passer\gers and then mul- 
tiply this figure by the foil owing 
nuinber, depending on the car's 
nil les per ga 1 Ion (nipg ) "-. 

1 inpg. Multiply by 0.80 ' 

10 mpg. " 0,56 

14 mpq. " " 0,40 

21 inp-j. " " 0.27 



20 mpg. 



0,20 



MOTaRCYCLE^ 

Divide miles per year by flv-'enuje 
nuniber of riders (1f any) anci nuil- 
tiply by the foil owing number, de- 
pen dijicj on nilles per gallon. 
5o\ripg> Multiply by 0, 11 

100 Inpg, " " 0.056 



160 inpq. 



0,036 
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.estimated here to be equivalent to the federal government's non-m1l1tary 
energy 6xperd1tufes in comparable a-reas. 

FEDERAL GOVERNMENT , * • 

TJie major user of energy in the federal governnisnt is the military, with 
603 Energy Units per capita annually. Total federal expenditure, printed 
as your subtotal, is 709 Energy Units, . 

Subtotal" ' 709 

STATE AND LOCAL GOVERNMENTS 

Construction not previouslj' Included amounts to 27 Energy Unit Main- 
tenance of f1re and police depa rtnients , etc., accounts for another 100. 

Subtotal. 127 

POSTAL SERVICES ' • " ' 

Per .capita energy expenditure for the average person (824 pieces sent 

or received each year--or about 16 per week) is 31 Energy Units. Adjust 

accordingly. Subtotal 

Add all subtotals in Part VI and enter total here and In the space below. 

Total 

Enter below the Energy- Unit totals for each of the sik parts of the 
Lifestyle Index as each is completed-. Then find your grand total. 



Part 

1. Household Energy Expenditures (A* Precise 

Method; B. Approximate Method) 
II. Household Materials and Personal Items 
III. Foods and Beverages^ 

IV. Leisure Acti vi ties 

V. Trans porta t Ion 

VI. ^^ocial and Collective Services 

GRAND TOTAL 



Energy Units 



YOLJ should now compare your total nnnual expenditure of energy with that 
of the average U.S. citiien (10,000 Energy Units j and with those of citi- 
zens of other^xountries g1v^n below; 



m\mi ENERGY UNITS PER CAPITA IN SELECTED COUNTRIES 



Afghanis tan 


23 


Brazil 


436 


Congo 


212 


Al ban I'a 
Angol a 


624 
130 


Bu rriki 
Burundi 


57 
9 


Costa Rica 
Cuba 


378 
949 


Argen t1 na 


1490 


Cameroon 


82 


Czechosl ovaki a 


5590 


Austral i a 
/Ail stria 


4600 
2890 


Canada 
Chad 


7870 
23 


Dahomey 
Denmark 


Ws 


[.ialiankis 


4285 


'Chi le 


1255 


Ecuador 


263 


Barbados 


975 


Chi na 


473 


Egypt 


241 


Bo 1 i V 1 a 


175 


Col onih in 


559 


El Salvador 


171 
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Ethiopia 


34 


Kenj^a 


Finland 


3655 


Khmer Republic 


France 


3314 


Kuwait-- 


Gabon _ 


874 


Laos' r ' 


Germany 


4412 


Lebanon , 


Ghana 


157 


Liberia 


Greece 


1240 


Malagasy Ripubl 1c 


Greenland 


3750 


Mai 1 


Guatemala 


196 


Mexico 


Guinea 


85 


Mozannbique 


Haiti 


24 


Morocco 


Honduras 


183 


Nepal 


Hong Kong 


862 


Netfierlands 


Iceland 


3540 


Nicaragija 


India 


157 


Niger 


Indonesia 


106 


Nigeria 


Iran 


865 


Norway 


Ireland 


2830 


Pakistan 


Israel 


2245 


Panama 


Italy . 


2245 


Paraguay 


Ivory Coast 


238 


Peru 


Jamaica 


1068 


Phi 1i ppi nes 


Japan 


* 2755 


Poland 


Jordan 


260 


Portugal 



1 


Huerto Kico 




oh 


aauui nrao I a 


0 1 ^ 


8610 


Singapore 


1 Q^U 


71 


Spain 


1 huo 


7-py 


Swsden 


^1 Ati 
D I •+U 




tzeri ana 


qu i d 


62 


Tanzania 




21 


Turkey 




1 072 


Uganda 


D 1 


148 


li e* r5' 




1 71 


Um ted icingdom 




o 


un 1 xeu b laues 






Uruguay 


I/O 


324 


VenezUel a 




2 1 


Yemen 


1 1 

t 1 


50 


Yugosl avia 




4400 






Ob 






662 






119 






519 
246 






3690 
585 







. WORLD AVERAGES 

With United States 1630 
Without United States 1167 - 

*This represents the per capita U.S, energy expenditure for 1971. The 
figure for 1972 (latest year on which coniputations could be based) is 
IQ^ODO Energy Units. , ^, 

Source- ycn^ld Energy SiippUea,. Statistical Papers, Series J. No. 16, 
United N-ations, New York, 1973 ^[converted into Energy Unit yg^ues by the 
author). 

Source: (Adapted from) 
Lifestyle Index 

Contjxtnumarn by Al Fred J. l-ritsch 
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ACTIVITY Y 



ENERGY ATTITUDE SURVEY 



objective: to determine the attitudes of students 
IN relation to energy, 



Often we are not aware of the attitudes and opinions of those around us 
It may be that there are a large number of students in your school who are 
interested in energy conservation and would make good conservation advo^ 
cates.- 

Take a survey of the students in your class or school to determine their 
attitudes about conserving energy^ their role, th& government* s roJe^ theirl 
reconimendations and so on. ^Included in this activity is a survey form and 
a tally sheet. You may wish to distribute the survey form or place it In 
your school paper. Feel free to add your om, q'uestions, 

You might like to administer before-and-af ter attitude surveys, Take a 
survey before your class becomes active in^earning and providing energy 
conservation information, Then after your energy conservation campaign, 
tdke a second survey. See if attitudes have changed. 
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ERIC 



V 



ERIC 



ENERGY ATTITUDE SURVEY 

Do you believe there is an energy shortage? 
know 



res 



no^ dorr t 



Do you believe you have been given a realistic picture of the energy 
situation facing the United States? yes . no - don' t ^know 

Do you believe most Americans are energy "wasterl? 
_^es no __don't know 

Do you believe most Americans are energy "conservers"? 
__yes __ no don' t know 

Do you believe Americans are "spoiled'S self-indulgent and reluctaint 
to take responsibility for the future? yes _ _no ^Jd pn't know 

Do you believe it is the responsibil ity of every U.S* citizen to con- 
serve energy voluntarilyt yes ^ no don' t know 

Do you believe Americans will conserve energy only when government' 
controls are imposed? _^es no __don*t know 

Would you be willing to reduce your standard of living to conserve 



energy : 



no 



don't know 



Do you believe you as an individual can make an impact on energy 
consumption? ^__J^% __no d on ' t know ; 



10. Would you conserve enet^gy to save money? 



yes 



no 



don't know 



you think the money .^a^/ed 1s worth the inconvenience of cbriservrng 



energy i 



^ nS^ 



don ' t know 



2, Do you think the energy saved is worth the inconvenience of conserving 



energy i 



yes 



no 



don't know 



Do you feel technology will "baiT us out" of the energy shortage? 
j^es no ___don ' t know 

Do you feel you have any Input or participation In the energy usacie 
decisions made by your family? _j^es _ _no don't know 



Are you going to do^ soniething to save energy? yes 
know ■ ' 



no 



don't 



247 



Question 



1 

2 
3 



4 
5 
6 



7 
8 
9 



10 

n 

12 



13 
14 
15 



C 



Yes 



U 



ENERGV ATTITUDE TALLY 



No 



Don't Knpw 



4^ 



Find the percentages for each response. For example: if on question 1 
200 students rGspond; 100 say yes, 60 no and 40 dotVt know then the 
percent saying yes is ]00 or 50%; saying no is 60 or 30%; saying don't 

200 ' 200 

know is 40. or 20^^. (You may choose to use a claculatori especfally if 
ZOO 

large numbers of students respond). 



Suggestions: 

K Survei your class soparately to see if the stucly of Home Econoiincs 
ha^s an effect/ 



2^^ You might print your results in the school newspaper, 

3. Survey the teacha^i and administrators. ,'Do their opinions differ 
• •v'yiMch from the stildents? 
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ACTIVITY Z 



ENERGY CONSERVATION TASK FORCC 



] 



TO EXTEND THE FINDINGS IN THIS COURSE OF STUDY 
BEYOND THE CLASSROOM AND TO INITIATE A CONSER- 
VATION ADVOCACY PROGRAM., C . 



OBJECTIVE 



The impact of energy conservation is only as great as the number of 
people involved and actively seeking and practicing conservation. The more 
people you can convince, enlighten, or involve in energy conservation, 
efforts, the more energy can be saved. 

Set up an Energy Conservation Task Force to plan Md ^KGCuto a continuincj 
effort to collect and provide energy conservation inforMtion. The infer- 
maTJion you Jbave gathered and applied should be sharad with others 1n the 
form of bulUtin boards, displays, class discussions, PTA meetings, school 
newspaper articles, printed fliers, recycling^drivoa, demonstrations, and 
sponsored speakers and films. ^ 



Suggestions: - ■ ^ 

K Have students write short papers on energy con$ervatnon which could be 
used in the school or local newspaper, 

2. Develop a series of bulletin boards dealing with %tm everyday practical 
aspects of energy conservation. Depict, for example, Bath vs , Shower, 
Use of a Microwave Oven, Food-Chain, Riding in a car vs, Walking, q\,c. 

3. Investigate the school's consumption piitterns and mko recommendations 
to the administration. Investigate food- servi ce , surrounding vegeta- 
tion, insulation, shades or draperies, thermostat settings, busing, 
and athletics. 

4. Give deiiioristrations on conserving energy when cookvng, sewing, or iron- 
ing and how to select and check applinrvces for energy conservation. 

5. The Energy Conservation Task Korea could bo organized into a reg^ylar 
school club. 

6. Sponsor field trips to power plants, energy conservation activities 

' such as an energy fair, 4-il and FlIA actlvi tios;V|ea1 1ng with energy and^ 
the planning office or chamber of conimerce in ypur area, 

7. Design, print and sell "Energy Conservation T-ShifU." 
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PRELIMINARY ESTIMATE; 


1 






19/4 ANNUAL LNERGY CONSUHPTiQH 


IN THE UN n ED 


STATCS 


BY END 


USE* 


- — ^ ^ ^ = - \ , . , , , . 




' - T. T ■- • - 


_ .. . . _ . 


1^ E RC V}iY by 


SECTOR and END USE ^ ^ 


Or U 


_ 




1974 TO.B_L 


RESIDENTIAL 










Spacu Heatinc) 


3.800,00n' 






10.6 


Water Keating 


I t I QQ,000 






3.0 


Cook 1 ruj 


320 ^ 000 






0. 9 


Clothes Drying 


T bO,000 






0.4 


Refrigeration 


inn r\f^r\ 

490,000 






1 .4 


Air Condi tiomny 


420^000 






1.2 


Lighting and Other 


// 0,000 






2, T 


Resulen t la 1 TOTAL 


1 , 1 00 ,t)Ol) 






. rO, 0'^ 


COMMERCIAL 










Space Hcfa tincj 


2, 4 00, Duo 






(). S 


Water Hea tinr] . - 


f^4fl iOOO 






1,0 


Cookiruj 


ao iO00 






0 , ? 


Refriqera tinn 


J 70, 000 






LO 


Air^ Condi t iorn ru] 


800 .000 






?\:x 


Foods toe k 


5b0 |O0O 






1 , 6 


editing and Other ^ 


8 JO ,000 








ConMiierc: ial TOTAL 


3t){) ,1)00 






ls,o 


INDUSTRIAL 










IMnicess Steam 


800,000 






ih. I 


LlectfMC Drive 


2 ,000 






1 


E Ich: trol y ( ie (M cu es'a'S 


:?o 0,000 






L 1 


Direct Meat 


j,HO(;),O0n 






lO.h 


Feocb tor k 


1 , T(l(J»O0U 






4, 7 


Otfier 


1 30 ,000 






0 . 4 


1 ntius tr ia 1 Tl) I Al 


. 14,000,00(1 






4 1 . 0 


TRANSPUlU AT ION 










AtJtunK)t)i les 


4 , -H./O ,1)01) 






1 . ' . 1 


rrHicks ^ 


1 , ;()o,ooo 






4 . b 


AitHM'iUt 


1 ,;oo,ooo 






4 , 7 


\l\ i 1 T\)ads 


;^bO,ooo 






0, H 


lUjses 


4 ^',000 






IL 1 


W^itt^'rways 


E;4,0t)0 








IMpel itM^s 


84,000 






0. / 


0 ther 


ti40, il-O 






1 , ^ ' 


T!Mnsfu)?^ta t ion TOTAl 


H,HO0,OOil 






i '-\ . 0 


.NAriONAl TOTAL 


TS, 000,000 






lOO.O" 


■ <i\* •■ - ■ , 
MOtals do ru)t (UltL dtje to rotjficl jfuj. 


^ MUU) ecjii iva 1 


Mit liari 


■els of 


ivj 1 |i!'r (i,\y 


. Sour'ct^: Mijller* \Iuhn Oei^rtje. "Tht' 


Pv) ( (Ml t i a 1 lor 


nrri|y ' 


a V i fUjS 


lll|-(MH]l\ Ri' ■ 


diic;tituis ifi Hut Water Ceiisiiinpt iuik " 


Wasfi iiiuton » Di 


: f 1 A , 1 


^)/'> (1 


A- ll/'.- MS.'), 



APn[NOlX B . 

HOW WAT£R 'rs IJSFD BY A ■ 
[YPIGAL AMHRICAN rAMI'LY Of- f DU'R 



r„i 1 Ion'; Used 



USL^,^ _ . : . , Pi''"- P'lv; 

Di '■■hwiinhi nrj .. . , U, 

Cook i nq , f)r i lik 1 ruj " , ]? 

Utility sink (wiisNinq hands, etc.) S 

Ik) th]i)q Ht) 
BLithrnom sink - ^ R 

Ji^rl 100 

lOFAL y?^y 

t. . - . - . . . .............. ..... . ..... 



Sources Wu.tur Conservdtian and Wdutet low Kediict ion in t\w 
Mi)iius SfUH Cif\Miliir IH4-. ]hc PfMinsy 1 vnn i a 
. tifatp llnivoi^sity* Collinie , A^jricul t.tjris Ixtrfisiun 
Sor^vicr arul tin* Inst i lute fur l^^srarrh on 1 arnl and 
WiUt*r RMsoijrirs, llMiVfMsif.y [\irk, [-a. 



1 I M ■ j 



'Al 1!S!, 



M,:*^; Of. tilt; '.^--r.^Fu ;'ipp5^''!^'5^"^S ^ i^^i^QTsI J/fM i; r'lsrn'i^.o' u.'* auA 

ii./p vid'i'jl ^liMilJ Im* [Hkrii ^^t^* " rif^vn d ^ra t i 

tj i' d*^- ih-'. .|f^' f! .iJii'^^'fs^' ^l'hi'l J 1 1 iniit'i .M^'^ Mi'ii'- 1 1 1 V 



.•1 O j 1 ? M 

: f'-y\ \\ j I] 
^ !. f ■ . ; : ' 



1 



f f I 



!w M f 1 1 



1 * , 



I ] t >M 



} t,u^:C\ if fir. I \r-..'. 1 S ! !j , 1 f . ^ ^ -l.).^ 
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^^P' APPtNDIX C (ContinuGd) 



Avurayo "Consumed 



Llofe nrvnr . . fl,B55 ' 993 

Ifun f^^'tntl) . . . ^ J;,OOB 1 44 

W.v^hinM. Machinp (autonuituj ^ 612 ^ ^lOf 

Wanhinq Kir nine (nDn-iViJtnnuit:ic 2B6 76 

Watt-r: W^Mi^v . . ?,475 4,219 

WatiM" fUMt^M' u|ijick ?^xuvi>'ry) 4,474 4311 



Air nraiHM^ 'SO 216 

Air i'tUHi i t 1 cHU' r (rnuni) HfiO ^ ^ftoO^' 



n-il Cover inu : ' - ^ ^ W/ '147 

M\m\\^\\Y\vv ' ■ vff)7 

r.Mi (<rt t u: ) ■ , 3^0 S 591 

f tin (t 1 TH. ii 1 (! t i ti<i ) 43 

fan (r-oMawav) ) /l 138 

fan (wuulnw) ' , 170 

HvdU^r (par lain O) I 176 

ill Al III k ill AMTY ^ ' 

(it'niMV'idal I aii.p ^' ■ .^0 ' 1/51 

fia u- lirvt't^ ' oHl Ul. 

ilisU: i ai; p ( inf i-at ) ^ .^^0 13 

sfKivM' 14 ha 

Innf fi la ijsh • / • ^ 0', 5 

HUMI 1 N! i.lU AiriMI N I 

f * 1 f ' % 1 s 1 on 

in ai k ^ wh I f lulu' f vp,' I tM) 3bn 
' bl.u k wh) t^' Ill .tafr 

^HasfMi or] ]{)[){) honi^'. n f ,(>[)riM { i on |>»*?^ Visn\ 1 h i'*r f j (jurv^ Will 

vafV wiihMv (]p|M'miinu nn ar'Oti and spoi i Mr nI/o o1 ihi i L • 



APPENDIX C (Contlnuid) 



■ ', Est. kwh 

Averagt Consuwd 

AppMance mtm Annually 

fipUSEWARES . 

Clock 2 17 

Floor Polisher " 305 IS 

Sewing .Machine 75 11 

Vacuum Cleaner 630 46 



SOURCE: Electric Energy Assoclatilon 
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OBJECTIVE: TO PROVIDg THE HOME ECONOMICS TEACHER WITH A FIRM 
GRASP OF THE BASIC ENERGY CONCEPTS^ WITH A KNOWL- 
EDGE AS TO How ENERGY IS TRANSPORTED AND STORED^ 
AND WITH AN UNDERSTANDING OF THE FUTURE AVAIL- 
ABILITY OF THE BASIC ENERGY RESOURCES 



WHAT IS ENERGY?' 

fnnrgy, though not oasily rinflnod, \% not easily ignorad. Man's senses 
rospqnd. to a variety of energy forins. The eyes respond to light energy. 
The earn detect ^ound energy. Other nerves indicate contact with thermal 
and electrical energy. These energy fortnS are interconnected and ex^ 
changeable', different forms of energy can be used for the same purpose; 
energy can be stored or transfornied. But probably the most coniiion and 
important characteristic of energy is its capacity for doing work- 



Students often say sucti things "as, "My work load^ is too heavy'' or "I'm 
doing yard work this suniner" or "I have to help my mother with the house-,- 
work.*' Suppose, in the last coimnent, that you must push a refrigerator 
from ope ^ide of tht* ki tchen > to the other. You must work against the 
frictional force which exists between the refrigerator and the floor, 
which y)oan5 overconilng an opposing force. The amount of work done de- 
pends, upon the force exerted on the refrigerator and on how far the 
refrigera tor is moved. That is* 

Work - forci! X distance 

or - 

where ./ is the distance of movement (in meters) and f is the applied 
force, measured accordiny to Newton's law of tJynaniics (that Is, Ma), 
This unit of force is called the nowton (n). Thus, the amount^ of work 
done is measured in newton-ftieters* When applied to workj newton-meters 
are cal led JnuZf/n , for the fnglish physicist Jamos Prescott Jo^le, One 
joule equal's one newton-nieter, , , 

Suppose that, instead of moving a refrigerator, y6u must lift a tele- 
vision. In this case,' work is done against the gravitational force. 
Again, w ^ fd, but the inagnitude of the force is ^the weight of tfie 
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object, ,pf F " Ma where a Is the occeliratlon due to gravity, and M Is 
Mais. .(Jr*av1tationa1 acceleration Is usuariy Indicated by the letter a. 
The weight dr the gravitational force acting on the object Is.' 

W „ p ^ f^g 

»• . ' gmv » 

On or near the surface of the earth, g has a value of 9.0 m/o" (meters per 
square second). Work required to lift the tolevlslon to a height h can be 
written as: , 



, , . y m Mgh. 

If the television has a mass M of 0% and It Is raUed one meter 
work done Is: 



the 



{*' - Mgh = (8kg) (9.8m/o) (Im) ?8.4 ,joulm 



IMJjjMtio n of . Pom V 

A definition: of the term: pomp is also necessary for a full understand- 
ing of energy.; Power, like work, has a scientific meaning that\d1ffers 
from tfiat used in ordinary conversation. When we say that a person has 
great power, we mean either groat physical strength or great authority. 
But fn physics,, power means the time rata of doing, work (using onorgy). 



P = Power = Work done (or energy^cdj 



TTTTE" 

When work is measured in joulos and time 1s measured In seconds, power is 
expressed In watts; one joule per second equals one watt (j/s = W). (The 
watt Is named after yafnes Watt who designed the first practica.l steam 

fnglne. The watt may bo used to express quantities of rnechanical as well 
s^-felectrical power) — ' .... 
IfiO watts. 



5. 



The average human boing can produce, at most,' 



Suppose that you must mdvo an 8kg television a vertical height of one 
meter in two seconds. How tjiuch power (avorage) will be required? 



p s 



W 

,t 



B(kg)- i9.Mfy)..{im): 

2 sec 



2 sec 



39.2 watts 



Discussions of electrical qenerating plants and consumption figures (In- 
cluding your electric bill) use the tenns Kilowatt (Kwor 1 ,000 watts) and 
megawatt (Mw or 1 .OOO.OOOj^atts) . Also, the horsepower, defined in terms 
of the watt, is 6ften used as a unit of measu'^ing power: one horsepower 
(hp) equals 746 watts pr almost 3/4 kw. 



Unito of Mcaatil^ing i>icrgy 

■ ■ . ^ , 

Other units besides the joule arje commbnly used to measure energy; for 
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Mxmp]e^ th^ kilatj^tt^hom* Is often used to measure elictrlcal energy* 
One kilowatt-hour (kwh) Is the amount of energy used to run a 1,000-watt 
(one kilowatt) appliance for one hour. The kilowatt Is a measure of power; 
therefore, the kllowatt-hpur is a unit of energy that describes the work 
accomplished through the use of power over timet 



or 



FiM^P ^ — — - - — 

tvme 



Enatgy med ^ Pow&p ^ Time 
One kwh can be expressed In joules: 



# 



kwh ^ P*T ^ (lOOw) m (Ihr) m (3600o/l hr) 

m (3.6) (10^) w/q 

= , ^' (3.6) (10^) jouleo — ' 

Remembeif', kilowatts refer to power--the rate at which energy is used-- 
and kilowatt-hours refer to the amount of energy used. The cost of one 
kilowatt-hour is from 1,54 to 94 these ^ays. You might be surprised tti 
learn how much work^a kilowatt-hour will do. For instanqe, the/ work 
equivalent of one kildwatt -hour would lift 10 cubic feet of water about 
40 feet! 

The aaloH& is the unit of energy used in heat problems. One calorie 
is the amount of heat necessary to raise one grSm of wat^r at 15 Celsius 
one degree Celsius; one calorie is mechanical ly equivalent to 4,186, joules, 
One thousand calories is a-kitaaaloHe or fe-aaZorie--the familiar uni^t of 
food energy, (The average American consumes 3,150 Calories each day). 

Ihe Rntiah themal wiit (Btu) H the amount of heat energy required to 
raise the temperature of one pound of water one degree Fahrenheit > The 
Btu is commonly used by engineers to specify the total amount of energy 
used for some, specific purpose^ for example^ an air conditioner Tfay have 
a copUng capacity of 8,000 Btu's per hour. The Btu is also used to 
specify the energy content of primary fuels or energy resources r for 
example: . . . 

Each gallon of gasoline has a heating Value of about 
136,000 Btu. (Heating value is the maximum, amount of 
= • energy released when fuel combines with oxygen In a 
combustion process). If an automobile gets ten miles 
per gallon of gasoline, then it takes about 13,600 
-: Btu to drive the car each mile . pWeast, p. 81] 
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The following tablt relates the four basic units of energyj 



Energy Conversion 
Factors 



Value In 
joules 



Value In 
kilowatt-hours 



Value In 
Btu's 



1 joule 

1 kllowatt^hour 
1 Calorie 
1 Btu 



1 . 

(3.6) (10^) 
4186 
1055 . 



(2,78) (1Q'"7) (0.95) (10-3^)' 

1 (3.41) (l-o3) 



(1.16) (lb"3) ') 
(2.93) do"'*) 



1 



3.97 
1 



Source: Marlon, p. 29. 

MAJOR FORMS OF ENERGy ^ 

Besides energy contained In light, in molecules 11 ike gas. oil , coal) 
and in atomic puclel (like uranium), there are two major foi^ms of 
energy of pos tion.or configuration (potential energy] and enfer^ o? 
^ onS if >h«-^H'"^1^^^ Potential en^fgy is' always due to the presence 
of one of the three basic types of forces In nature: gravitational. - 
electrical, and nuclear. ChemlcaV energy.^houg^also a form of po^^^^ 

discussed as a seplrate form elJen though ' 
all forms of chemical energy are basically electrical In character. 

^ I^4J?r?^'' ^"^''S^ associated with the interior motion 

of a material s particles. Two manifestation^ of kinetic enerqy are 
Sm?n nin^^rfL'"^ sound energy. Material in this section presents an 
S Syplfo? eJSrgr' '"^ '^"^ of energy can be converted 

Potent.iat Bnerm , ' ^ ' ' 

Stored energy in a substance is called potanHal emrgy. ■ For example ^ 
wnn^°f' ''"^^'^^d stand and. upon falling, hits 

your foot. Energy was transferred from the television to your foot ' 
Liearly, energy must have been contained in the television whfile it 'was 
resting on its stand. The television acquired the energy it 'had before 
It fell when sbmeone lifted it to its stand.. ' 

Because potential energy can be converted into work, work units are ' 
r^n h?."^""''! and describe potential energy; that is. potential energy 
fhrn^nh'^^H^-f ^fV^^L The potential energy {pe) of a mass (^) raised 
through a distance {h) , where the acceleration due to gravity is (^), is: 

PE = Mgh ■ ■ . 



h^fh'fn•^°"4ef5■J^^i2i*^!J^^^ an a-kg television that 

You woQl^ conduct 



has been raised one meter from the floor tolts stand 
the following computation: 



PE ^ (8kg) (^n dm/B) (Im) ^ ?8,4 JouUq 



Thus, the amount of potential energy the television possesses relative to 
Its potential energy while sitting on the floor Is equal to the amount of 
work It took to raise the television to Its stand. This kind of potential 
energy is associated with the force of gravity. There are other kinds, 
associated with other forces, ^ For example, a stretched rubber band has 
potential energy. So does an electric battery. 

GmvitaHomt Brmrgy, A television resting on Its stand has gravitation- 
al potential energy. The weight of the telev1s1on» the distance It rests 
above the floor, and the earth's gravitational force all combine to give 
the television the potential to do work. 

Two natural energy resources can be harnessed for their gravitational 
potential energy: . tides and rivers. When high tides go out* their 
gravitational potential energy Is converted Into kinetic energy which . 
can be harnessed to create electrical energyi The tidal-powered elec- : 
trical generating plant on the Ranee River in France takes advantage of ' 
the power of the English Channel tide which ri^es as high as 44 feet. 
As the tide rises, gates are opened In the dam ind water flows behind to 
form a nine-square-mne pool/ At high tide, : the gates are closed. As the 
tide lowers, the trapped water is allowed to flovf out, driving electricity* 
generating turbines.. In other locations, the flowing water of rivers is 
stored behind hydrbelectric facnities in dammed reservoirs* The stored 
water can be released at will to turn the plant turbines which generate 
electricity/ . ^ 

EleatHaal Energy . All matter is cpmposed of atoms, and each atorrt con- 
sists of protons, electrons, and rieutrons* An electron is a negative 
particle of feltectricityi a proton 1s a positive particle of electricity. 
These two kinds of particles are attracted to each other through an elec- 
trical field (analogoMs to the television set being attracted to the earth 
through the gravitational field). Electricity is a manifestation of either 
the separation of electrons from portohs (static electricity) of the motion 
of electrons. ^ " ^ 

You can produce static electricity by rubbing a balloon on your hair. 
the balloon gains electrons and becoines negatively charged )^^^^^^^ 
loses electrons and becomes positively charged. The energy uf eel' to create 
the work"^ (done by, your hand) is stored 1n the atomic systems of both balloon 
and hair. Thus, after the rubbing, both balloon and hair may: be said to 
havB^ potential energy just as .a television has potential energy after it 
has beei^ placed on its stand. 

In order for a substance to conduct electricity, its atoms must have ^ 
electrons that are free to move from atom to atom. Metals have free 
electrons, and liquids and gases have ions that can produce an electric 
current/ ■ Such substanGes are known as conductors of electricity. Elec- 
trons or Ions ;in any conductor travel through a conductor from a negative 
source to a positive source of electricity. 
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There fire two .main kinds of current: di^eot snd attsmaikng. Wbrk must be 
done to create either a direct or an' alternating current' In a circuit. In 
both cases, the enoj^gy expended c6mes froiTi outside the system. Direct 
current often uses chemical, energy to move electrons, while alternating 
current uses the forciBjOf ft rotating ma|net<c field to Induce current. In ' 
• both cases, the current can. be' used to. perform work. • • ■ 

Dipsat aurrent (da) flows continuously In the jams direction Until the 
circuit Is broken or the power, fall sVDc generattrs are used in automobiles 
to supply the electrical energy needed to keep the storage battery fully 
charged. , ' 



A current which flows in '6ne dilrectlon during part of ft generating cycle 
and the opposite di5r1ng the rematnder; of the cycle Is called -an aUerriatwg' 
Quvrent (aa). Alternating current is more widely used than direct current ' 
for two reasons: (1) simpler, generating machines and electric rriotors are ' 
possible with alternating curjre'nt; and (2) alternatitig .current can be 
readily transformed into high voltages while direct current catinot. House- ' 
hold appTlances use alternating current. 

■ _ . i ■. ■ ■ ' . ■ : " ^* ; . ' ' , 

Although electricity is a, form of. energy, it is not a source of energy; 
rather, it serves as an energy transport system, ' Electricity Is usually 
generated from the foil owi.ng sources:. petroleumV natural gas, coal , hydro 
power, or nuclear power, {i , . . " 

chemioM Energy. Substahtes store chemical energy in the sense that When 
they enter Into a chemical, reaction with oxygen (oxidation) to form a new 
chemical compound, they release heat or cause electricity to flow. For 
example, "V/hen wood burns, it combines with oxygen and gives off Hfeat; when 
gasoline burns, the potential chemical energy In the gasoline is released 
as heat energy. Other sourcns of chemical energy besides natural gas and- 
wood are coal and .petroleum (fossil fuels) and storage 'batteries.' • 

* ' ' ■ . ■ ' ' '- 

Natural gas is primarily composed of. methane. ^When methan§ burns, its. 
reacti'on with oxygen produces carbon' dioxide ^ water , and energy/ Specific- 
ally, 55,000 joules of energy are released by one gram of methane when it 1sl 
burned. For the reaction to occur, several atomic bonds must be broken and 
new ones formed* Since methane and oxygen together have more electrical 
potential energy than carbon dioxide and (/ater, the oxidation of methane 
releases energy. \ ;^ .r. ' ^ ■ 

Nualear Energy, Ihe relepe of chemical energy Involves the rearrangement 
of mplecules. Simnarly, the release of nuclear energy involves the re- 
^arrangement of neutrons and protons to form different nuclei (the core) 
within individual atoms. There are two types of nuclear energy: fission and 
fusion. Fission occurs when ;the nucleus oft an atom Is split into two parts. 
When a neutron hits an atom of a fissionable element, it may be captured by 
the atom's nucleus. If It is* the atom may split Into two smaller atoms, 
each having approximately half the mass of the original atom. The original 
atom releases two or three neutrons which' may then hit other atoms and' 
cause them to split/ Thus , a chain reaction may occur. Radiant (light) 
energy is also released during the fission process. 
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f^i^ occurs Whfeh two Ugh^yplght atwilc nutleV (n^tttrtpn& an^ , 
unite W fortn a heavier nuclaus. A fusion reaction Is' also ^alle^ a theiiffio* 
nuclear reaction ^icause It takes plaoe only at eKtrern^ljp'fipIgh tismperatures. 
At the present timet man does ^not know how to make hydrogen a tom$ fuse Ih a 
useful way (other than in an explosion) because acrnethod to contain the , . 
extremely high temperatures needed has not been fSiiridt Hydrogen Iju si on ioMld 
be 4( Useful eqef^y alternative because its fuel comes from water {deuterluni) 
ilhllke'flssion; Ihydr fusion would produce much less radioactive was:te 

ki^etva Energy 1' ' r 



Every moving ob(j^ct has Ikinetia energy, The eartb 1s considered stationary, 
and an object restlr^g on the surface of the earth Is said, to have leto ^ 
kinetic energy #1^1 net 1c energy depends onthe mass as well as the spefey of 
the Woving objects the Expression of kinetic energy {ke) of an object, or 
mass' (^f)fipvlng wijth'^'vel^ ,u . ^ 

Note that kinetlp energy depends oh the square itifHhe Qbject'^ 
with potential energy and wdrki the urlit f^ 

the joule* K1npt1c ener^;1^ energy of heat with energy of motion, 

Suppose that you wish to'deterTii^ the kinetic energy of an S-Kgytele* 
vision between .the time it Is knocked off its stpd and the t1 me. strikes 
the floor* 'The^televlslori falls at a rate of about five meter^' pi^H'iecbhd^^^ 

tE ^ kMu^ ^ k(8mg) fSm/a} (m/a) = 100 jmieB ■ 

In falling to the floor, the, television loses potential energy, but gains 
kinetic energy. By the time the television strikes the floors all pf the 
potential energy has been converted into kinetic energy which is then con- 
verted intci*work, and' heat. Energy 1s transferred from the television to the 
floor (and damages the set! ) . •. • 

There are three major type^ of kinetic energy: mechanical, soundj^ and 
radiant, i 

Meahanidal dmrgy is found in,machine§. In ordinary language, the term 
maaW^e refers to any mechanical device that 1s iised to accomplish a.chore 
faster or more. conveniently than would be possible without a machine, ^A-.. 
machine can perform one of five basic functions: (T) transform; (2), trans- 
fer; (3) rnultiply force; (4) change directionr or (5), mul tiply speed. 

One type of maphine is used to ^ranafo™ energy; for example, a generator 
transforms mechanical energy into electrical energy, while a windmlTl trans- 
forms wind energy into mechanical energy. Other machines tr^af#r\ energy 
from one pliice to another; for example, energy is transferred from the com- 
bustion cylihders of an automobile to the . rear wheels by the connecting 
rods, crankshaft, drive shaft, and rear axle, A third type rmtHptiea farasi 
for example, the pulleys on venetial blinds enable easy lifting of shades. 
A related type of machine allows one to ahange th& dir&aHon of a force; 
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for eMampli, the pulliy mechanism inside public bathrbom towel rtiachlnes 
exerts . an^upward force on the us^jl, portion of the towel as. a downward force 
A$ exerted on the clean portion (>;# the toweU. A fifth type of machine can 
bemused to nrulHpty opmd; for example, the sprocKet wheej/ of a, bicycle 
(the wheel to which the pedals are Attached) tdrns the rear wheel of the 
. bicycle at a faster rate than Jtftat of the sprodket wheel/ itself . 

One must keep In'mind that although machines 'are generally associated 
wi th^klnetlc energy, machines' are constantly Involved In an Interplay of ^ 
• kfrietlc^and. potential eneroMmfMling object JexhJbits^only kinetic ener# 
durl ng the- 9\m^ spl 1 t-sec^ lefftre 1 1 s tri kes tfie earth . Duri ng all thP 
other seconds {/f its fall, It has Wth kinetic and potential energy. ji; 

The Interplayof kinetic and potential; energy In maribines is knowri ih 
physlcg as the Echj of aomepvatipn of mmhcmiaal 'enevgy. This law States , 
that .the sMm of the potential and kinetic energj^= of ah Ideal energy system.'* 
(an Ideal machine) remains constant. Of course,. ther^ are no ideal machines 
All machines are hindered by dissipatlVe fo^rces such as friction- (WhIcK 1 
produces heat rather than mechanical energy). Buli.mis, heat energy is .hot^f 
.lost In the real sense; the laws of thermodyn|«i1|| say that there Is a 
constant amount o|^tftiergy in the universe«-ene# iTi% be converted into 
another form, biJt'|-t''i^ never lost. , ' • ■ 

:■ " ■■ " , ' ■ . ■ ■ > 

Bepause of the presence -of dlsslpative forces, no machine is 100 percent 
errvpient. The ratio of the useful pr conservative work output of a . 
machine to the total work input Is dalltd.lts efficiency 



ciencv - ' ^H^ Ou tput (Cbhserva tlvffr 

- i% Work Input (Total) ) ' ' 

Sdpihd Energy. Like heat energy and electric energy, sound fenergy is a 
method of energy transfer. Sound may be generally defined as th6 result of 
a series of wave disturbances jtravelihg' from. a Source through a'medlum^ 
uswlly^the atmosphere) , to the human';ear.*iWS%dis^urbance^,'ayo occur at 
1eve|5^above and below the wave; fpQyfihc1es?.f&- which the human "^ar Is senii 
tive. The range of audible frequehgi^s compose, the audio npGotmrn, while 
those :^bove ^nd bpi-" this range.^mpose the ultra^onia and infrasonia " 
apeatrmis. The V 5^ -ctrums togetfier /are known as tMe Doriio apaatrm, 

A wave's frequen n the sonic spectrum Is the nutrtber of waves (cycles) 
passiftg a given point in a unit of time. Thus, frequency is the number ©f 
cycle&'per unit of time. Frequency is measured in hertz; for example, if 
JU wave disturbances (cycles) pass a given pointHn one second, the fre- 
quency of the wave Is 30 hertz (30/sec.). The audio spectrum extends friti 
appr;pximately 20 to 20,000 hertz. . . : ':'H'1% 

^ W speed of sound In air 1s abotit 331.5 meterk/second at 0°C. Keep In 
mind that the speed of light 1n free s.pace is 2. 99792S(108) meters/second, 
mis difference in speed accounts for our seeing a distant flash of light- 
ning before hearing the flceompahying thunder. In water, the speed of sound 
IS four times greater than in air; sound travels, through water at about 
1500 meters/second. 
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.Suppase that yoli are swlnwlng under water In a ppol and a friend hits ttwo 
rd^ks together under water. The coll 1s1 on of the rocks sets Into motion the 
water moltoules In the limedlajte vicinity; the nearby water mplecules \ 
acquire energy from the collision. These molecules then collide with othe 
molecules and further mplecular collisions occur; in other words, the ^ 
collision InHiates a series of waves* Sound Is earned by the waves to yok^ 
tari Thus, souhd-is due to wav^s^-regular molecular Viot:ions--and therefore!; 
lis -a form of kinetic energy, * , . \ ' 

Radiant mavgy_ is the result of ^electromagnetic dirturbanceloV: wavpS^ The 
electromagnetic theory says that the various phenomena of raWiation are 
caused by el ectromagnetlc waves whose enerf^y Is divided between an electric 
fl eld and a magnetic field—both of which are perpendicular ^to each other 
and to the direction in which the waves move. Unlike sound energy, i^'adiant 
energy does not require a medium to be carried through space; radiant 
wiergy can travel thrpugh free space. . ^ > ^ 

The radiant Or eleatromagnetia opeatrum consists of a large rangd o^ 
radiation frequencies, from 10 hertz to mof^ than 1 0^5 hertz, Whlle^all^ 
eOectrpmagnetic radiations travel at 3(,lo6); meters/second^, the radia 
vary In wavelength frOm 3(107) meters to less than SClO^lO meters. The. , 
Ipnger the wavelengthi the lower it is In frequency and energy. The angstrorr 
(A% Is commonly used to express the wavelengths qf electrimagrjetic radid- 
tions; One angstrom a linear measure equivalent to 10^)0 meters/ For. 
e:^amplei a wavelength of^.2(103) meters/second 1s equivalent to Z(10l3)/' 
arigstroms. , ^ ■ : 

The rfidlant or electromagnetic 'spectrum can be divided into eight' major 
regions. In order of lowest frequency to highest frequency |. they are: , 
(1) 'electrical; (2) radio; (3) infrared; (4) opt'kaT;^(S) ultraviolet; : 
(6) X-rfay; (7) gamma; and (8) hard gamma; The ftcfure on the folT owing page 
gives a brief description of each* ■ \ ' ^ , 

^ ^ ^ ■ ; ;^ ; ' -/^^ ■ ; ■ ■ _^k'^ 

Light may be defined as the electromagnetic energy that a huiman body can 
detect,. The opHaal Qpeatrm consists of light energy—a small ^ part of aTT" 
radiant. energy. The wavelength of visible radiant energy rangesfrom 7600A 
to 4000A. : 

■I . ' . ' ^ " _ %. I- '' . 

Th^.i^al ' Enmwj : The Bridje B&^am PotBntial and Kinetic Energy 

' " " " " ^ " """ " """ r """" " " " , ^ . ? 

Thermal ^hergy is the total potential and kinetic energy associated with 
the random motion of a substance's particles. The quantity of thermal energy 
possessed by a body determines its temperature. But the same quantity of 
thermal energy possessed by different bodies does not give both the same- 
temperature. The relation between thermal energy and temperature depends 
on the particular substance. If the average; kinetic energy (a part of .thp 
total thermal energy) of a substance's particles is increasedi the tempera-' 
ture of the substance is increased. If the average kinetic energy is ■ 
decreased^ the temperature goes,;idown. If we were able to cool a body to::^he 
point where all thermal motion ceased, the temperature would be called ^ f 
"absolute zero"* 
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Host lubstancis havp thrfSi phases or Hates i sofidi» liquid, gts* Tht 
chapg© of phase frm b lliiutdi to a solid Is oailed /lu^ 
tHIs term wtth maUop fuj^im; ) En^rg^ must be suppl ffd'to a body undti^^ ^ ' . 
going fusiort In ordtr to irtcrease the potentlaTI #rterjy of the solid*fe 
; partkloa Of appears as i^ork ^one on the partltles fo ehinglng frwn a solid 
Struct#e to a liqujd true tur«*S Fusion 1$ a coHstanr temperature process; 
as the lolltf melts, the potantfal (not kinettc) energy .of the substance In- 
creases* For e)^a!^ploi: when tht appropriate amoun of energy H supplied to 
a pim^ of \CB wi thout* 3' change In average kinetic ehergy, the particles of 
the icr* increase In poteotlal (energy without, a In temperature ^ind 

' tt>e ttis m)t% tfc form water i tht tntrgy enablei the particles in thi*wafefr 
— ^* rtidieciiles to overccKne the fo^CM that hold them in fixed por^itionfi. thft 

enerfly added to any substance to make it melt increl&cs ^ the therpal energy 
of \ t$ molecules , 

Similarly^ whon^an appropriate amount of energy Is suppHed to a Hquld 
^ without a change in kinetic eWrgy, the liquid Increases In therwial energy 
and.heeomes a v/apor without a change fn t^perature; that t§ , liquid * 
pa rtl^iij^ become part Ic^ 1n the wapor phase. When a substance under^des ' 
vaporfrajtion, t^^ the particles of the liquid ^ 

: $uff1cilent tKbrmal energy to overcome thq fordes btndirtg thertf tor the l iquid, 
and enables them to separate from each other and> move among the molecuies 
of the gases above the liquid; The energy required to vaporize a unit masfi 
i: ^ of liquid a t 1 ts boiUnrj polfit Is called Ho heat of vapor ligation.' 

The tenns tin^iiu-^'^itura-.^n^ Iw^it are often cnnfused. Tr^^^'r^i^urr* Is the 
mcftSMroment of a qunnt^^^^ to the average kinetic energy of 

thi*^moleciites^in a substance. fJmt Involves the trant^fer of thennal energy 
from orio body to another of low^r temper ra tyre* Rolling water alwayn has ' ' 
^ apprqx-^Smately the ^aitie temperature, but" the amourit of heat In boiling water, 
depends on the amount of bolHng water; a small pot of lioiHng water con- 
' v> ; ' taih$ le^s heat, than a large pan of boiling wAter., though their temperatures 

, V ; arir the same. Heat is a term for thermal enerjjy that 1s applledHp a sub« 
J^iVt;, ; st^anipB .of lower thennal energy. The energy suppl ied to a substances that ^ 
i-'.^^l^f^^,^^./ ^' or vaporise 1s thernuil ^nvrq^ (more specifically, heat " ''^ 

have thermal energy* hut al 1, substances are not 
sources of/fieat energy.'^ Tlia wnount of heat eoergy in % Substance depends 
: upon the.t^t^il amount of'^tftoniiat energy It has In relation to other sub- 
^'-^ stances, It is possible fhr a substance to have^a low temperature* yet 
j)roduce a lot of hoatl' Jor oxampre. a raiflW^^tpr gives off more heat than a 
bMrnlng match even though the water In the 'pKliatnr has aMOwer temperature 
Chan the ffairio of the match. ' 

^, _ All $ubstances have thermal energy *. but Sfll cannot be caPorl themiaf 
fener{3y sources ; ''that ISs^nqt all are good, sources of heat energy. The sun, 
^ for e^^ample* is an excellent source of a fcase amount of heat energy. Some 
"of the sun^ heat energy tan be harvested" w1 th solan colloctors. Also, 
: scieritistl'^knbw how to harness somcrs^^tho heat within the earth (geo- . 
^ therniai oHergy) and turn It iirtto electrical energy. Geothcrmal heat r 
originates f rom inagma^ (moTto^ rock) which flndsMts way to the surface of^ 
the cdrth in t>ie fonn of steam. 
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Energy cdnVers ton wflH« c one form of :feiiergy 1rttb another. For 

example, wfien we switch on a vacuum citeaner, electrical energy is converted 
into fiiMhanlcal energy. The conversion of nuclear energy frd^n 4the sun to 
elffitrltal energy Is a more compTex example. Nuclear fuslon^r^afctlons In 
the sun^produce radiant w^rgy which caUsas water on the earth to evaporate 
and winds Carry the vapor over land. The ©vaporated water eventually con- 
mnpm .1^0 fo™ clouds which may then condense further to fonn rain The ^ 

the gr avi tat^^n^l pdt^ntlaT enem- p^^^ is tOi^od 1 nto elect rid ty^. 

The electrfcUy moy thbn bp il^^e^^ nnnrgy (a,n.» to 

power a ^aw) or i^miffimU^m as chemtcal energy (e.g., in batteries 
usetJ to operate the electrical starters in automobllGs j. 

% 

There ato a ya%t number of energy conversion examples; in:^^^^^^ 
matrix* some.typfcal machines or proces^es^that' convert enerq 
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The series of energy conversions in a steam generating plant are shown 
in simplified fomi in the following diagram: 

Fossil Fuel --------->Bo1 ler--------'>Turbine--------->Genera tor 

Chemimi Erwrgy —^Heat m&rgy--^--^Meahaniaal^ Energy^— ^EleotHc Eyiergy 



Coalt more often than o1 
generating plants. The coa 
releases heat energy which 
into steam. The steam then 
where it turns the blades 
the form of a rotating sha 
dissipated by friction. Th 
which produces electricity 
steam and now accounts -for 
generation. 



1 and natural gas* is used in most steam electric 
1 is loaded into a furnace. While it burns, it 
sets water boiling and subsequently changes it 
flows thrpugh large pipes to the steam turbine 
of the turbine to produce mechanical energy in 
ft. Recall that some mechanicat energy is always 
e rotating shaft drives an electric generator 
Nuclear energy xan also be used to generate 
almost ten percent of all U.S. electricity 



Basic Uvfi OF &JERGY 

According to Einstein's equation, E ^ ma\ energy and mass are'inter= 
related. Mass may be converted into energy and energy may be converted into 
mass* Both types of conversion are occurring continually in the i,un1 vpyse, 
but the total amount of energy and mass remains constant at all times. This' 
fact is expressed in the Icno of comcin)atian of mattav and ir^7wiyy r the total 
amount of matter and energy in thei universe remains constant/ The conserva- 
tion Taw has been repeatedly proved in laboratory experiments and by obser- 
vations. 

When Watt developed his steam erigine 2Q0 ycLtrs ago, he had little scien- 
tific and quantitative knowledge as to how the engine actually worked. 
During the first half of the nineteenth century^ Joule, Carnot, and Clausius 
foniiulated the relationships among energy, heat, and work knjDwn as the 

ImL^u of tharmodyjicmiao : 

\. Energi^ and matte?; can be neither created nor destroyed. 

k The energy of the universe is constant » but tlie entropy of the 
universe increases toward a ^ximum, where antvopy is a measure 
of the unavailable enetuy ifl. <^ thormodyiiamic system. 

The first law (energy cannot be created or destr6yod) says that^'there^ is 
no such thing as a free 1 unch", Or "you can't get something forjidthing,:!' 
The second law says that "it's impossible to do something with the same " 
energy, that was used to do it in the first pltlce." Once an ac^t is accom- o' 
plishedj the energy required to dccomplish it has degraded to a lower level* 
and less Is available to do work. 

The Entrqpy Law says that whenevor energy is used, it lo^ns some of its 
qu4Tlty. Highest quality sources should ^be used for highest quality needs; 
for^amplt, high quality natural gas should be used whenevor its high 
flairte teniperdture and cleanliness are needed (bakeries^ need such a fuel). 
lik^>i^ise, i't makes sense to heat residontial water with solar he^t rathetj^ 
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than with natural gd%. 

Consider the fallowing as an example of the Entropy Law. Natural gas is 
being used to heat a pan of water. The temperature of the gas flame is very 
high— several thousand de#ees Fahrenheit. Some of the heat warms the water 
to ISO'F from 60° F, and the rest of the heat is lost to the air; therefore, 
making the air a little warmer. No energy is really Eost in- the process; it 
is simply dispersed from a state of high quality or available to a state 
of low qualtty or availabiHty. 

The importance of the laws' of thermodynamics cannot be overemphasized. 
Their' formulation meant that energy could be understood theoretically for 
the first time in historyV that engines could be built to maximize energy 
through increased efficiency, that the relationships of energy to a tech- 
nological society could be understood. 

RENB'iABLE m NijRee/AVLE BIERGY ESOURCES: 
THEIR PRESBfT m FLfTUE AVAIL^ILIIY 

All energy resources belong to one of two gfoups — renewable or nonrenew- 
able resources. Nondepletable energy resources are vcncwahlcj for example, 
the sun is a renewable resource, as is water. Depletable energy rebuurces 
are noni\:nMi2hlLU Fossil fuels--.c'oal , oi 1 . and gas--are nonrenewable be- 
cause theyjwere produced over millions of years by vegetation under pressure 
in the earth's crust and heated by the ••m. Uranium, another important 
energy resource,, is also nonrenewnhlu, . 



A'lof. By the year ?000, solar fititin.) and cooling could satisfy perhaps 
half the needs of all now residential and coimiercial buildings, ffresentfy 
there are some very promising approaches to using solar energy for Ibw 
temperature needs such as space and water heating, but the cost ts still 
relatively high (S,^0 tp $12 per square foot for solar paneKs) |nd functional! 
storage systems must be developed to-operate in conjunction wTth the, solar 
devices. If solar equipment can be made cheaply enough, we c'Ould produce 
electri^ty cither by a themial cycle (making steam and driving a' turbine) 
or by direct conversion using solar cells. The thermal cycle alternative is 
much closer to practical Implementation,, but is still sovoral times as 
expensive as present methods of energy genoratifn. 

urnthrmal. Large amounts of geothermal energy ;||eat In the form of 
steaii), such as that found in gpysers) Is present i'n the earth's crust, hut 
It IS possible to tap these resources only in limited locations. Thus iur 
..development and exploration In the U.S. has f)B.en conducted mainly in the 
west (California) because the most promislng^Ttos are found there. Experts 



estimate, however, that over the next 25 years as much as 25,000-MW will be 
p/:ovided by geotheniial plants, where stda# from the earth is used to drive 
.turbines which generate electricity. Thdre ar^j, hriwevef-, a number of dis- 
advantages to using geothormal energy In this "mannoi'. Equipment used in the 
plants tends to corrode quickly becduso of minerals which dissolve in the' 
.water. Those same minprals can create some cnvironmnntnl problems in 
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.the fonn of ground water contamination, waste :'salts% and dir ponution 
(including escaping hydrogen sulfide which ^^mells 1 ike rotten egos)* Finallyt 
geothermal steam is not very hot, and sa/is an inefficient means of producing 
e]ectric1ty (it als^o produces a Tot of "-waste heat").. , 

' : • ■ " • ' ' ' ^ ' ^ 

Vind, Like geothennal energy, practital wind energy is found ortly in ' 
certain location?, mostly in the Mtdwest, Northeast* SQUthwest, Even there, 
it 1s variable and must be accompanied by storage devices or used only for 
special purposes such as pumping water for stock ponds* At present* how-' 
ever^, wind power, ^generators are being tested in Northern Europe* Russia* 
and the U.S. A lOO-KW wind turbine generator is in operation at NASA's Plumb 
^BrooR Station at Sundus^ky* Ohio,* sponsored by ERDA, Research designers 
are iny,99.tiqating> such ^possibilities as "po'Wf^r :Qwers" which cofnbine 
"eggbdat^H* windniacfiines with solafi^ol lectors to generate electricity. 

Ttcft^o, , Although suggestions have^ been made to harness the energy in tides* 
the^total amount of tidal energy potential (2x106mw) would make a negligible 
Impact.^on the world *s' energy supply. Furthermare, suitable locations are not 
Whgre the demand is and severe environmental problems could be caused by 
ffiassive movements of water in and out of coastal areas. Other disadvantages 
a3?e visual pollutqan if the generatirtg faqilities were in; a respct area, 
ttirrosion of ©quipment by salt water* and high capital costs/ 

Wnod. Wood is St i 1 1 'Sri important energy source in "third world-' nations 
and can provide a great deal of power for short periods. Wood could continue 
to bo used as a renewable fuel if it were grown on "planations" and then 
burned to produce electricity. The obvious disadvantage, howevei% Is the 
competition for land use hy the agricultural sector. 

^ Hydro rfva/"«n»i. Most; hydrbelectric potential 1n the Uni,ted States is al- 
ready being used and environmental problems will probably prevent the 
development of additiona,! sites. 'At the end of 1970,^ the installed hydro- 
eJectric capacity (both convontionaT and pumped) was 56*000 MW. By the year 
2000, it is estimated that it will provide 125,00OMW of power » but only 
1/0 percent of the .nation's electricity demand. Much of the capacity in 2000 
will be usen >r pumped storage systfems which will use the spare capacity of 
"base load'' nloctric plants (for example, in the middle of the night) to 
provide power during periods of peak demand the next day. Water will be 
pumped uph^;ll for storage, and power will be produced later wt^un it is 
released dcjwnhi 11. 

yiwio>i. Although the key CQpcopts and technologies which will unlock the 
intricacies of fusion /are not yet known, fusion t^mairts a major hope for 
signif icat^t quantities of power:. Once deveTopeH., fusion could provide a long- 
range solution to the world's eriorgy shortages because a nearly inexhaustible 
supply off ^leuterium (the fuel necessary to produce fusion power) is found in 
water. , ; o 

i\ ' • = 

NrfiWi'. Usinq our solid wastes to supply part of our electrical demand is 
an idea which appeals to many popple and, indenrij some small nlants are al- 
ready in p|)erat1on or under construction which can produce a^ctricity from 
solid wastes, Orre sucfi plant in St / Louis, burns approximatc^Mi300 tons of 



mumcipal waste per day to generate 12.5 MW of electricity. ' If we took full 
advantage of the energy contained in all refuse, about 10 percent of our 
energy needs would be met.. 

Nonvonewabte -Enepgy Reaouraeo 



Coa?. Coal 1s the only norirenewable energy resource which still exists in 
any abundar^e. Proved U.S. reserves are estimated to be 400 bill I'dn Aons; 
possible resources are estlmate'd as high as 3200 billion tons. jhWkdds up 
to as much as 300 years' supply of coal at the current energk usf^te. Coa 
Is presently used ta,-convert water to electricity or to maka Meteor ' 
Industry. In the futm, It may be converted directly to ga'^w^il. Coal 
creates many environmentsi problems, however. Because it is a^'Wcty" fuel. 
It causes a1r pollution i ,;j higher the sulphur content, the more ipollution: 
western coal has less sulphur, but more ash, than eastern coal), Strlp- 
min1ng--the easiest and least dangerous method of coal mining—causes ero- 
sion and leaches wastes Into streams and watersheds. Companies which strip- 
mine for coal (about half of all U.S. "coal Is strip-mined) are being re- 
quired to reclaim stripped land at high cost. .^^ 



AVituf-a/. Gaa. The proVed reserves of natural gas are close to 200 trTniion 
cubic feet. At current energy^ use rates, this supply would last only nine • 
more years. Estimates of possftle additional resources range from 450 to 
2,000 trill ion cubic feet--a current use rate range of 20 to 100 years. At 
the present time, natural gas 1s our least expensive fdssi-l fuel because of 
price controM that make it artlfically cheap. In the future, hoover, the 
Dnce of natlfBal gas will become much higher, necessitating many current 
users to switch to some other fuel. There will undoubtedly be opposition' to 
such a switch since natural gas is the cleanest of the three fossil fuels 
and is in g?-eat demand for space heating. 

Ui. The amuunt of oil which remains In the U.S. and offshore is unknown. 
thdBgh proved reserves (including Alaska) tre estimated to be 45 billion 
)arre1s (BUL) and estimates of possible reserves are In the neighborhood of 
89 BBL. Like that of natural gas, the p§||e of extracting petroleum from U.S 
oil fields may become so high that we will change- our present Use patterns 
(r,736 thousands of barrels of oi.l BBL from FEA Monthly' Energy Report [May 
1977]). Costs will increase because most of the easy-to-get has been used and 
new, harder-to-get sources requiring more coq^4icated technologies will have 
to bo tapped. ExpToration for additional oil' reserves centers on sites under 
as much as 800 foot of ocean or as far as 25,000 feet underground. Other 
largo- reserves of oil are trapped in fine-grained rock called shale. Useful 
fuel can bo extracted from oil shale, but fhe net energy produced may be 
small, the process expensive (perhaps twice the present .cost) , and the 
environmental problems significant (large amounts of water are needed for ex- 
tracting processes). > 

iivanium. Urarn'uiii, as a fuel for nuclepr reactors, Is a controversial energy 
source. It is highly favored by some groups because the potential energy of 
a given quantity of uranium is sovoral million thnos greater than the energy 
available from an oqihil quantity of any one of the three fossil fuels. 
Mining uranium is a great deal more difficult than fossil fuels, however. 
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Even the richest uranium ore may contain only a fraction of dne percent of 
uranium* Because -urarfium ore is not pure an^ the costs of extraclion vary, 
the amount ofcurrent reserves are hard to estimate* it has fa&eri 'suggested, 
though* that we only have'30 years worth left of U^SS^^the uranium necessary 
to produce fission reactions in conventional nuclear power plants. The draw- 
' backs to fission as 'it is presently used to produce electricity are the 
radioactive wastes and safety concerns* * These oBJections may be overcome ; 
wi th the possible future development of the breeden 'reactor. At the present 
timei breeder technology is not well-establishedi tbsts of development will 
be high, "and It is known that the waste product-^plutontum--is' extremeTy 
toxic. If breeders can be successfully developed and these obstacles over- 
come, th^ effective amount of fissionable matertal (the plentiful U238 after 
being converted to Pu239) is tremendously fn^^eased, making our current 
energy reserves of uranium large enough to fulfill our energy needs for 
thousands of years* 

pmy TRANsroRwiON m storage : ^ 

Erwrgj f ReBoia^ae Tvan^'pdrtatton Qptriom ■ - ■"- ^. ' 

- ■ * ' " ' - j, ' ' •' 

There are five basic ways to transport energy: ^attr, rail , highway, j 
pipeline* and powerline. The method used depends upon the, parti ctilar ener^gy 
resource and the location of the resource; for examp^^,^^f water is nelfrbysV 
coal may bg shipped by barge rather than by train. Thi:s decision gi^y be 
Influenced further by the margy intenBivefwes of each mbde^4'^^hat" 4s i the 
method used depends upon how much energy 1s used in^each mdtfe ;af trans por- 
^tation. The following table shows the energy intensi veness of each rtiode of^' 
'energy resource transport (except powerl1nes--electr1city cannot be' effec- 
tively measured 1n tons) in 1970: i 



Energy ; Energy i^pnsi veness , expressed in 

T^ransport BTUs of^^rgy needed to move 1 'ton 

Mode of freight 1 mile 



Truck , 2,800 

Waterway i 680 

Railroad ' 670 

Pipeline 450\ 



Source : Hirst, page 18. 




Clearly, truck transport Is less energy-efficient than pipeline transport. 
Thus, 1f you had a choice between shipping petroleum by truck or by pipeline 
and your onty criterion for choice was minimum energy consumed, you would 
transport it by pipe! ine--f ewer Btu's of epergy consumed during transport 
usually means a lower transportation cost. Electricity (secondary energy) 
is very coStly to transmit, even at high voltages. Furthermore, on the 
average, 10 percent of all electric energy may bo lost through transmission 
and distribution inefficiencies. Ft also takes energy to move oil and gas 
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Ithrough pipelines, but much less than electnclty.' On the other hand, elec- 
Itrlclty 1s relatively cheap to generate; the transmission and gineration 
[costs are about equa'l. 

The cost of eaqh mode of 'transportation 1s important; for example, the 
Itransport cost may deteniiiine whether you heat your home by natural gas, of 1 , 
|0,r electricity. This section presents a dlscussioi] oflach mode of transpor- 
jtation and '1t$ relative cost. 

h/ater. Coal, oil, apd sometfmes natural gas (liquefisd) can be moved on 
Iwater. Domestic coal ,is sometimes transported by barge; 1n 19.73, 11,6 fie r- 
cent of all coal was moved by barge. A tow of up to 20 barges can carry 
20,000-30,000 tons of coal. Efficient tow boats can move coal cargo along 
linland waterways at low cost. Supertankers can carry up to 300,000 tons of 
Icrude oil/ There are now over 200'of these large tankers in use in the world 
jWhile supertankers save a .substantial amount in freight cost, they require 
12.5 miles to come to a full sjp'. .'Ctearly, the possibility of collision Is 
l^bstantial. Currently no U.S. harbor is capable of accoimodatlng supec- 
Itrknkers, although three sjtes are being considered- Texas, Maine, and South 
ICarollna. * 

Like crude oil, refined oil is often moyed by water Carriers. Refineries, 
loften locafted on principal waterways, deliver approxlma^ly 30 percent of 
Ithelr products by water, buring very cold weather, such as the winter of 
11976-77, frozen waterways can restrict flows of energy just when it H need- 
led mo|t. Desperately needed coal was stralnded not only in snow drifts along 
|the ralllroads, but in the Jams on the Mississippi and Ohio Rivers, 

Natur^V.5a% Qi^|.^be liquet and transported from foreign fields to the, 
lU.S. by water. L^d (liquid neutural gas) tankers require special low tempera- 
ItUre "thermos bottle" , containers for the gas. Few tankers are equipped for 
ILNG service, but the few that are can carry out a billion cubic feet of gas.. 
iNewer models will have almost three times that capacity. By 1985, it is 
lestimated that 100 to 150 such tankers will be needed to accomrrt&date LNG 
limports to the U.S. At the present time, natural gas liquefaction-^and re- ' 
jgasif icatiort increases the price of natural gas three to four times^j^i tS wel 1- 
Ihead price, 'whereas the transporting of oil' from the Persian Gulf to New York 
|by tanker increases the well head price of oil only by 25 percent, 

RaiU Other than piplir\eSi the most efficient form of land transport today 
j1s the railroad. Diesel trains have very efficient engines and normally 
Icarry large lQ|ds which are optifnized to the engine's requirements and 
Idesign, As Indicated earlier, tValni require less than one-fourth the amount 
■of energy th^n truck^,to move the same amount of freight. FunthetTiiore, trains 
|fn'1970 used one-fifA frhe energy they did in 1950, mostly because of con- 
IverS'ion from poal-fi^ied steam locomotives to the more efficient diesel-flred 
llbcomoti ves .V*' 

, ';Onl>' '1 small ampunt of oil moveS by rai 1 --approximately 0.2 percent of 
Icrude ftn and 2.6 .percent of reflnSd oil products 1n 1968. Oil may be shipped 
Iby tanker for less tfran .50 per mmion Btu for qvery 100 miles transported; 
loll transportation by rail costs three times as much. On the other hand. 
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In. T973p 57 percent of all coal left the mine by rail. Since the early 1960's 
the "unit*' train oi* shuttle har enhanced coars economic attractiveness. The 
unit train, which carries tdal nbn-scop from rrnne to power plantt has re- 
duced transport rates from 3*5^ per million Bti per 100 miles to l,75i* In 
the future* these specially designed trains may reduce the cost of coal 
transport even further. -^(Ifc 

Coal Is relatively "dirty"* From *m1n1ng to burning ,1 it 1s difficult to^ 
handle withqut major envlronmerttal and health impacts. But due to improve- 
ments in tr^ansport techniques and coal's general availability (the coal 
supply in the U,S, has not dwindled as rapidly as the oil and natural gas 
supply), coal'S competitive position in the future will Improve. 

Highway. As Indicated earlier, truck transport Is the most energy inten- 
sive (least energy-efficient) mode of energy resource transport; it is also 
the most expensive method of energy transport. Unli.kte trains, trucks require 
more fuel today than they did In 1950 to move the same load. Increased energy 
use In trucking has been largely due to better highways which allow for 
higher speeds. Coal and oil are often transported by motor carriers (trucks). 
Approximately 10 percent of all coal moves from the mine to the power plant 
by truck, and approximately 11 percent Is moved by conveyor belt or truck to 
mine-mouth generating plants. Approximately 7 percint of crude oil (In 1968) 
and 41 percent of refined oil products (in '1973) were moved by truck. 

Pipeline, Natural gas, oil, and co^l can travel by\p1pel1ne. Domestic 
natural gas transport Is largely dependent on pipelines, Large-dlameter 
pipelines carry gas from well-lieads to processing installations. Frorfl there, 
the gas moves to pumping stations, then to distribution centers, and finally 
to local gas companies and consumers. As Indicated earlier, pipelines need 
very little energy to move energy resources: 450 Btu per 100 miles. In 1975 
there were 980,044 miles of gas main (pipeline) In use to transmit and 
distribute natural gas in the U.S.; these utility mains represent 99> 1 per- 
cent of all mains in service. The cost of transporting gas Is between that 
of pipeli.ning oil and railing coal --between 1.5i and l,75tf per million Btu's 
per 100 miles. In 1968, approximately 75 percent of all crude petroleum and 
30 percent of all petroleum products were shipped by pipeline, 

^ It IS also possible to transport coal by pipeline. From, 1957 until 1963 a 
coal pipelinG was successfully operated in northern Ohio, but railroad com- 
panies, threatened by the prospect of pipelfnes moving millions of tons of 
coal, lowered their rates and forced the Ohio pipeline to shut down. In 1962 
the Federal Administration introduced a bill which would have granted the . 
right of eminent domain to coal pipelines. The bill died in committee^ But 
subsequent legislation and changes in the views of the Interstate* Commerce 
Commission have enabled construction of a 275-mile coal pipeline whicrtt 
delivers coal from northeastern Arizona to a power plant in southern Nevada. 
It has been in use since 1971, In 1974, legislation granting five pipelines 
the power of eminent domain was approved by the Senate Interior Committee. 

PouaPlinae,. Electricity, in itself ah energy transport system is trans- 
mitted by powerHnes ^rom power plants. Electric transportation costs are 
not cheap. Part of the cost is due to the cost of the transmission wire. 
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Also, the cost depends on the voltage of the electricity transmitted. 
National Power Survey statistics show that in 1964 it cost between lU aad 
12i per billion Btu {of A/C electric energy) when transmitting at 550 kHo^^ 
volts over 200 mllesi between 12^ and lB^ at 345 kvi and between 15* and 194 
at 220 kv. Thus, the higher the voltage, the less 1t costs to transmit the 
electricity. Unlike pipeline transmissloni electrical transmission and 
distribution systems allow the .energy to be drawn upon for use along the way 
While powerlines are ynslghtlys ' they do hot pollute as pipelines do when they 
break* and although powerlines lose about 10 percent of the electrical energy 
they carry through transmission and distribution Inefficiencies, powerlines 
are the fastest growing energy transport method, 

Bnergy H0Boura& Storage . 



Whenever possible^ energy is stored for|future use* The type, of '^energy 
storage used depends upon the par*t1cular energy resource. This section dis- 
cusses the ways in which fossil fuels, water, electrical energy (in the 
form of chemical energy) ^ and mechanical energy are stored, 

Fomil Fii&lB, Mter aaat is removed from the mine* It is transported to a 
power plant, coke=oven, or some other typeof coal-process1ng operation. It 
is then stockpiled in the open air. Unfortunately^ this is not an efficjent 
storage method since oxygen causes coal to deteriorate. But coal is so 
bulky and heavy that it cannot be stored otherwise. Since the early 1960's, 
unit trains^have lessened the need for huge stockpilesi so a large amount of 
coal can now quickly reach power plants in periods^f peak energy demand. 

During the winter, residential consumers use approximately five times as 
much natural gas as in the surtiner. The distribution utilitieSi thereforei 
contact natural gas companies for sufficient gas to meet peak demand days"^ 
and' dispose of excess "sufmer gas" to industrial consumers^ unless this ex^ 
cess can be stored undergroMnd. In 1970 there were^325 underground storage 
pools with a total estimated capacity of approximately 5.2 trillion cubic 
feet. Most of these storage areas are former gas-producing pools. ^ The rest 
were converted from combination oil and gas pools, oil pools, c^l mines* 
salt storages, and aquifer reservoirs (water-bearing beds). At, the end of 
970, natural g^s stored in reservoirs amounted to 4,0 trillion cubic feet 
On some days during that year more than 75.0 percent of peak demand send- 
outs came directly from storage. 



Crude ait is stored eitHer in pipelines or id large storage areas*. usual ly 
tanks. The huge floating concrete storage tank at the Ekofisk production 
center in the North Sea holds one million barrels of oil. Outer Continental 
helf (OCS) oil is stored on the ocean floor by some^countries. It is anti- 
cipated that the U.S, will develop this type of storage as OCS drilling 
Tioves greater distances from the U.S, shores. 



Crude oil is stored until It is needed for riifining. Domestic supplies are 
efined and then once again are stored in tanks--on the shore or miles Inland 
or In underground pipeline systems. In the case of the Ekofisk production 
enter, the stored crude oil is^ transported to England by pipeline and then 
efined. Foreign supplies of crude. o4^^ re trarfis^^orted to. the y.S. by 



supertanker. An undersea or underground pipeline takes the oil to storage 
tanks on the mainland where it is refined and stored again. 

Refined petroleim produots are stored until they are needed in the con- 
sumer sectors i for example* heating oil is stored in tanks until it is 
needed for winter heating. Residences that burn oil are generally equipped 
wltK 265-gallon oil tanks. In the future, these tanks may have a capacity 
as large as 1000 gallons. Though unsightly unless burled below ground 
l^vel,, these tanks will lessen the oil companies' storage and transporta- 
tion costs. Gasolirie,. another refined petroleum product^ is transported 
to service stations where it is stored in underground tanks until it is 
dispensed to motor vehicles. 

VcEter. Tw'o types of water storage are used to create hydroelectric 
energy: gravity^ water storage and pumped water storage. Rivers are natural 
energy resources' that can be harnessed for their gravitational potential 
energy. The potential energy in thf water was supplied by solar pqwer, 
which earlier evaporated the water and transported it to the hlghen eleva- 
tion. Gravity water storage Is used to collect and hold a river at hfgh 
elevations so that the potential energy available from the river can be 
converted to electrical energy durln'g peak electrical demand periods. 

If rivers flowed continuously at a constant rd'te»'a gravity water storage 
system would not be necessary. But rivers tend to dry up in the summer and 
flow at such powerful rates in the spring that most of the energy available 
would be lost without gravity water storage » which compensates for the 
minimum water energy available during sunmer. ThuSi storage areas or reser- 
voirs allow fiydroelectrlc plants to operate at the highest and most 
efficient level possibly r 

The flow of a river Into a reservoir depends upon the geography and c1i- . 
mate of the area; in other words, the actual flow of a river at a given time 
cannot , be predicted. But the annual flow can be.p|^^1cted accurately enough 
to determine the optimum power plant size, reservd^# volume, and operating 
schedule for the most efficient use of the river's gravitational potential 
energy, 

"1 , - . 

Waler storage which involves pumping water rather, than river flow is 
called pumped water atomge. The simplest pumped wate'r storage, system uses 
energy from a thermal plant to pump water from one reservoir to a higher 
one. At a later time, gravity causes the water to flow back to the lower 
reservoir, and electricity is generated. Pumped water storage systenls are 
usually used in conjunction with gravity water storage syltems. Many pumped 
water systems make use of some natural river flow, that Is^ river water 
flows into th'e higher reservoir and water Is pumped to the'filgher reservoir 
from the lower reservoir. Less water Is pumped than is used for generating 
purposes. 

The advantage of the pumped water system is that during perlods'of low 
electricity demand the therfiial plant can consistently use the power it 
generates to pump water to the higher storage area. Then, during periods 
of peak demand, energy from the thermal plant and the pumped storage plant 



ERIC 



1 



^ - - . ■^f-ilTr^-iMti 

can be utilized to. meet peak demand* Thus, the thermkl plants can be 
effic|#rrtly operated Gontlnuously at full load and, consequently^ energy 
for p|ak demand periods 1s obtained at low cost. However energy is lost 
in usi'rtg pumped storage because the electric motors used to pump the watfer 
and the turbi he-generators uspd to reconvert to electricity are not 100 
percent efficient. Typically* 30 percent or more of the energy is lost in 
this process. Unlike the gravity storage system, the pumped water storage . 
system, due to the thennal plant, presents air pqllution and heat waste 
problepis, * 

-J 

At the end of 1970, pump#d water storage accounted for 4,000MW a& com- 
pared to 52,000MW for conventional hydroelectric systems. In the future , 
the number of pumped water storage systems is expected to Increase ..si g- 
ntficantly; by the end of 1990, it Is projected that pumped storage capa- 
city will be 71,O0OMW (conventional hydroelectric capacity is expected to 
be 82,000MW by that year), (Since conventional hydrbelectrlc development 
requires damming 4 river and flooding a valley, it is likely ^that muCK^more 
of this kind of ^development will meet fierce opposition.) At the present 
time, pumped water storage is of almost ho value in the Pacific Northwest 
because conventlona^l water storage systems can be provided w.lth the ' 
additional peak energy they need more cheaply /^y extra turbine-generator 
systems than by a pumped water storage system.^' But in the future, the number 
of acceptable sites for conventional hydroelectric plgnts in other parts of 
the country will dwindle more rapidly and additional pumped storage systems 
win be needed* , ^ 

El^atHaat \EnBrgy, BattBri&B are used to store small quantites of direct 
current .electrical energy in the fonti of chemical energy. The high capltaT 
cost of batteries and AC/DC/AC conversion equipment make battery energy 
storage iippr^otical where large amounts of energy are concerned. 

Four types of batteries arfe., common: lead-acid, nickel-cadmium, zinc- 
silver, and nickel-iron. The type of battery used depends upon the par- 
ticular application; for example, when high discharge rates are needed to 
power an external load, zinc-silver batteries are used. On the other hand, ^ 
moderate ^discharge rates are provided by low-cost -lead-acid batteries; they , 
are the most commonly used type. Minimum gas generation is provided by 
nickel -cadmium batteries, and ruggedness is provided by nickel-iroi9 
batteries* 

TheJJ76 Energy Research' and Development Administration's Conservation 
Program includes use of energj' storage systems. One system under Investiga- 
tion is a lithium-sulphur (Li/S) battery, which has the potential to solve 
the combined requirements of: (1) helping a utility meet its peak load; 
(2) leveling solar and wind load; and (3) propelling electric vehicles. - 
The technical feasibility of this storage system has been demonstrated, 
although certain problems such as basic cost and material corrosion have 
not as yei been sol ved. It is anticipated that by 1985 Li/S batteries could 
capture l^^rcent of the market for all load leveling applications, In- 
cluding the electric vehicle market- If successful, this battery could save 
the equivalent of' nil 1 lions of barrels of petroleum daily. 
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MQohmiaat ffnergy,^ As .indicated abovei pumped water storage systems caff 
generate electricity during low demand periods, and provide energy during 
peak demand periods. Unfortunately, pumped storage iS/relatlvely inefficient 
(6? percent), takes up li lot ol^ land, mnd costs approximately $400 mjlllon 
for a sirjjie plant, A compact » cheap, and highly efficient energy-stihage 
system is needed that would be-\environmental]y :equ1table' for any- location, 
even densely populated areas. ^ fl^heel system of storage mightoipswer all 
these requirements, ^ ^ ! \ { 

The principle of a ftywhee^H that a spinning wheel stores mechanical 
energy; th^ is, just is water can be put, into and taken out of a reservoir* 
energy can be put tnto;and tak^n out a revolving wheel (flywheel ), The 
earliest known flywhefj was th^ potter' s wheel of 6500 years ago* pufin^ 
the Industrial Revolution, flywheels were used to oppose and moder|t# 
any flUctuatid^is of s^eed in the steam engines that powered mills ancf" 
factories. Today, flywheels carry the rotation of pulses of mechanical 
energy delivered by /the pistons ;of internal -combustion engines. 

At the present tip^, experiments are using flywheell to power buses in the 
Soviet Llnion and' the} United States, They also are used to provide a variety 
of electric powert supplies; for examplei iffi/ieistral la t a 20,000-hp electric 
pow#ed dragllne/earth-moving machine mainta*1ns its peak power demands with 
a' flywheel . 



Flywheels have al.rea^y proved their high-performance value 1n a large 
range of appl1catiofn^,/But improvements must be made in general perfgriTiance 
and safety before tjiey pan be. used as power peaking storage uni ts/ These' . 
improvements caii be mad^ if flywheels are constructed of "sjuper" materials'-- 
mai;erj\als whiqh exhibit differeht propertifs when tested along axes in 
different directions. To be successfuli such niateriais must exhibit , ex»_ 
trerhely Jiigh strength to resist centrifugal forces (outward spinning forces 
which could break the wheel apart) yet must be of low density. In the past, 
flywheels have been made of heavy, high-density materials which have been . 
unable to store nfuch energy per unit mass. If successful , the light, low- 
density flywheel will require only 10 percent as much mass to store the^ ' 
same amount pf energy as the heavy, high-denstty flywheel. Low-density 
flywheels qanvbo JEj^ITt of fiber composites developed originaTly for aero- 
space needs, These light flywheels are . called superf lywheels , Unlike the 
pumped storage syStem, superf lywheel sys'^tems have not as yet been built or 
demonstrated. 

v-f* ' . 

Once superf lywheel s are developed, they will be able to store energy from 
an electric power plant during Oow electrical energy demand periods and will 
be able tg provide energy during peak periods, It 1s estimated that %uc^, a 
system will have an efficiency of approximately 9fi percent and a lifetime 
of 30t40 years or more. It will also be approximately 1,000 times smaller 
than a pumped storage sy#tem, It is estimated that a superflywheel system 
storing 10,000 kllowatt-hourjs^of mechanical energy and having a power 
ratinf of 3,000 kilowatts will be much less costly than a pumped storage 
system. The superflywheel should be appllGable to^energy storage suitable 
for generating plants but also in a size suitable for use in automobile.Also, 
the Biiwirflywheel couldprovide the means tq store sojar and wind power. 
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ACCELERATit^. The time rate of change of velocity in either speed or 
direction. (13)* ^ 

ACCKLERAWON [xiB TO GRAVITY. The acceieration of a body freely falling in 
• . a vacuum. The' International Cormittee on Weights and Measures has 
adopted as a s^taridard or accepted value, 980.665 cm/sec^ or 
' 32.174 ft/sec^. (>3) V , 

ALTERNATING ClJHHKNT (AC), An electric current whose direction of flow 
is changed at periodic Intervals (mdny times per second)^ (7) 

ANGSTHuhU A unit of linear measure equal to^ 10"^^ micron or Vx 10"^ cm. 

Mia, isr \ _ - 

AQUIFER^ An undqrtjrourtd bed or stratum of earthy gravel, or porous stone 
that con^/iins water. (6) ^ 

AfOhU The smallest parttcle of an, elemfent which gan enter Into a chehilcal 
conibi nation, All chemical coitipounds are formed of atoms, the dif- 

^ . ference t^etween compounds bcMng attributable tg the hature, number^ 
and arrangement of their constituent atoms. (13) ' 

■ATOMIC BOMB, An explosive thnt derives its energy from the^fission 
or fusion of atofnic nuclei," {13>j 

ATCWG RNERGY, (U The constitutive internaV energy of the atom which 
was at)sorbed when it was formed; (2) Energy derived from the /nass 
converted into eneVgy in nuclear transformations.. (13) 

ATPMir PTLK,^ A nuclear reactor. ^. ' . 

AUDIO [tpKCTHUM. Thi audible range of sound frequencies * extending from 
approximately 20 to 20,000 hertz. (15) 

'BARRET, Although seldom stored in actual "barrels,'' crude oil 1s measured 
in a unit called the barrel, equal to 42 U.S. gnllons. One barrel of^ 
crude, oil his the same energy as' 350 pounds o/.coaK (9) 



BATl\ ^ Sue lUankct l>wulat 



1 tni. 



PTACKO[Ti\ (1) A total power failure. caused unintentionally by storm ■ 
damaye, equipment failure, or overloaded utility equipment. (2) An 
exceptional situat'ion in which all power is doHberately cut off by 
electrical genernting facilities. 

BLANKET [NRUlAfWN. Cotton fiber mineral wool w wool frter made into 
^ varying thicknesses In a length, 

^Numbers in parentheses reFer to the Gl nSS?\RY REFERENCES, 
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umcji^AcmrKU ummjpTAT. ^Autontaticalli^ changes the^leHiipstat ^between 
^/;^Mwo Settings at' predetermined tifneSj permitting tli temperature to be 
' . ^a^^^atlcal 1y reduced ip thff evening. s 



' OSil/. ^olid, coiTibustiblGi orqanlq hydrocar^bon fowed by the decofiipositlon 
J of yegetable iMterlal without%f£a€ dGCcss to air. (6) ^ [ 

%^(}hiri;AntF.rf*AinoM Tho conversl^^n of coal to a gas nuj table for lise 



a fuel. (6) 



OOlMw EFfkciL As thD volunie of a 'cube increases • the voluinftf^-surfa'^ 
ratio dncreases. . 'w: . . ^ 

(fakinmroN. Burning; _ tochryicairy, a <ap# oxidation 'accorfitj'ariiW'^b^'the 
^ ' , release c)f enorgy In the^ form of hea^^^dnd light. It i^ ono of the 
three basic contri buting /actors causi^^ air pol1ut1on.> thfi other^s 
are attrition /ind vaporization, (6) i 

COMFGRT ATH^^jQNDXU'roNiNG, The process of treat ihO air so tfs to cQntrc)! 
siniul taneously temperaturG, humidity , cleahl ihess, and distribu- 
tion, '^'v ; 

(JOMFOIU!^' WtJE* * The .proper tempera turd * huiiii-dlty ^ ^nd air nioveinont to \ 
^ create a fenlirig Qf comfort, . ' * 

COMPOumXh SubS'tanGes contalniruj more than one consti tuont "61 enient and 
having properties i on the wholes different fr^.^- those which their ^ 
constituents had as elementary substances, iru: coiiiposition of a 
given pure eompound 1s perfectly 'definite, and is always the SaM^ no 
matter hoiv that compound may have been formed-. ^ (13)* = 

^^ONiU'Clvn (f'liJj&rHTVAL), A material . capable of carrying an elect^cal 
* current, (6)' ' ' ' ^ ^^'^ 

chH^KH'fATfON, The care or preservation of ^atural resources, (6) 

i ' \ ^ ^ ^ , 

COM^KimTdON ()F MAfThiR ANii mmiY (LAlvOFJ. The siirn of the potential ' 

"Mfd .kl net ic -encrny of an, ideal enerny systciii rohiai ns. constant. (13) 
To iiianage or use wisel/. (6) . f ^ ' ^ ' 

0^NVFC'rr():^, Tho transfer of" enerqy. by- inovi ng masses , of matter, such as 
the circulatiDn of a 1 1qui^ or^ gas . i^) - - 

v:n'F:iTii)iVMi. JlYnn(:M/.Fcr A hydroelectric power pldnt .that uti-^ 

' Tizes strearliflow only once as the water passci^;, downs tream^' as opposed 
to. n puiiiped=ktor\Tge plant wh-ich rooi rcu lates all or a portion of the 
streanif H)w , in thc^ production of powet", - (6) , ; ■ * ^ - 
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CODfjllfC [fAlh The ampuht- of hfiat gain» per .unit tliTie imposed on th^ ^ 
- cooT^+ng C refrigerating' 0^ fl1r-cpn0lt1dn1ng) equipment. ;{^1v J2) ' 

COOLING rOhf^R/ A, device used to cool power plant cdfidensdr water; be fqro 
tt is returned to lake, Hver, or ocean. The coojlng tower if In- 
, t&nd^d to prevent therfhal pal^lutloni (6) ■ * ^ 



-¥% 



COUWmA Tho quantity of Glcctrlcity equal to the chargG\of 6.25' x 10*^^ 
eleotroiis. ' (15) , ■ ; >^ / 

Liquid fuel formed from the fossils of anlrnals and plants 
( the; t)ottoni of ancient seas; petrol eurn a|. it comes -ffom thfe ground. (9) 

CUi^Em (tfl^nqTRrC), The rate of transfer o^^electr^cj^/ (13^^; 

cfiRTAlLmNfJ Cutting back the use of energy^ resources as opposed to con- 
serving or wisely using onergy resources, (4) 

Dl^CiDUbus. Treps and shrubbery that lose their leaves during the'fal;! 
Season .of eflcfi^yoar and regain thefn in' the spri ng* _ , , 

DENFjTW ConcGritratlon of rnatter^ r^eaVii^fl' by the^ niass' pgr volurne, 

Di(imACTXO!i. ' phenoriienqn pfoduced tht spreadihg'of waves aro 
and past obstacles which. are cGmparab^- in si^G to their 'wa\)^elenj 
(13) • ^ ^ : ^ / 

. • ' V ■ ■ . - ■ . 

DTHWT piiimiNT. to/j/ An -olefctric current • that floWs in only onei^i^ctl^ 
^'through a ci,)^u1t. (6) ■ ^ - * ' ' ^ ^ 

■ ■ - ^ \. ■ \. ■ ' ' ' ^ -.-'V 

^Dimcf Emiiox oonv^^SIQN, %e prbcesi of changing any ...o4rf3er form of ene^rgy 
into elGctripity without machinery that has niovin^' parts, ' For examolev 
a battory crtai^g^s ch^niica1| Gnergypnto electricity by direct enei^gy 
cdnversi on. ^(9) ^ - i 




' a 



]La:^B[) l^^DOlv, Two pan&s o.f gltess factory-sea led together with 

naTl air ■ space between tiiein. Dpuble glazing has about twice the 

R-vJ|ylu^^of S|inc]1e glazing. ^ 
"V 



fl'jl^tiHUY' t:ni^\l\^l^ An .indication of how ^efficiently an 

' \E&R J^-Nynibar'of |TU*^s Used by ^ the Applian 
' * s^^^ ^j^TWnce^ UnTqW^tage^ 



' ^Since 1973 nianutactu^^ers uf window a1r^condit1on1 hg units have been 
required to I'ODel aach uni t wi tii its EER. (Z) y ^ -\ 

BffkjTENCY.^ Thtf ratio^ of the qsi ful^ork peTforrTied to the amount of ^ 



ener^ ihi^d in the 'process. (15) 
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. mcTRiOAi Thfi energy ?s.sbc1a£ed,wttK electric charges and their 

movements, Measured In watt' hours and kilowatt hours'. One watt-hour 
equals 860 calories. {6) ' ' 

■ '. ' ,^ *' ' ^ ■ • • ■ ' \ . . A ■ . . ^ ■/ 

^mmw w^#The region' tn which 'a : force acts on in electric chargfe 
^ brought Into tlie region. 1, (1$), V . - v ^ * ,, ' 

" M.. ■■■ " " ■ " . \ ■ 

^m:T^mm('AC tWA^.. .a eell In which chemical ehergy is converted to 
. -^ej^^p 'energj by a spontaneous oxldatipn-reduction 'reaction. (15) 

ytimtTRbS^f A conducting elQrnent in an 'electric cell, electronic tube j or 
' semiconductor device. (15) ■ ■ ' 

■ . '■ ■ ... ' . • '.' 

>^^^^OLmm. The conduction ofv electrici ty- through a solution of an 
Wi^legtrolyte or through a fused Ionic compourtd, together with the 
/^Tesultlng cheiincal' change ' ' 

mMCfimtWE, .A.substanc^'*whose. :so-iutton conducts an- electric current {151 

^ KnmtmmGmTm VAVEB. Jrans verses w«\#.fia#t»ia'''an electric component and' 
a|niagnet1c cwtiponeflt, pach being paFp^ertdicul^ td the other and both 
perpendicular Ito the direction «f prdptoallo (15^ ■ - • ' „ 

,' ^ ■ . ■' /^-'f^/ " . ■ / ■■ 

EiP^cmoN. The electron: Is a sMp partlcTe having a unit of negative 

■ electrical *fcharge, a small •rais, and a an|.T] diameter. Every atom 

consltts of one nucleus anfl'^dne or more efeci'rohs.. (13) 

^ ^ j( - - ■ ■ 

■ MMW7'fl,''^ETQnierits are suBstancel'which 'cannot bQ^^ecomposed by the' 
ordinary typos of chem'tcaycli^ntje, or made by chemical, union. (13). 

ENERGY. Th^ capjibl lityof doi'i^&i'k. Potential energy is energy dte- to 



position of one body witrr^|ct to another' or relative parts of 
same body, Kih'etic enen|yjB|ue to motion'. (131 , ' 

V. , ; \ !■ ■ 4»^: / " / " ' ^ ' : 

mTuopy.^ Entropy' is ^he'^apacity factor for isotherniany unavailable - 
energy. Every spontaneous prcTcefis in njatur|{|?ls characterized by 



/ , . an increase in the total entropy of the 
process, (13) 



is concerned in the 



■BNVil0NMEm;, • The sum of all external condi.tlons^an'd >nfluences affecting 
; 'thq Tife,' development i and ultimately tiie surviytfl of an d'rganism. '^) 

EVAPORAS'jcw, .The Change fromJTquid to gasJnWh1ch^(i«TecUles escape ■. 

.'.from the 'Surface of the liquid^) •(6) ' ■ N :j 
: '. " ( *( . • ' I. ' -^.^^ 

tmPSwcK.^ ■ Energy resources used als raw materials in the production of 

such prQclucts as wax and-asphd/it rather than as fuels for burning. (3) 

PTRS^t' LAW OF- mEmmNAMiaS (Also called tfhLmdf ConBenkiUon e^ 
. "Energy), ' Energy can. be neither 'Created nor . destroyed. (3) - 



Pli^swit, A nuclear reaction from which the atoms produced are ^ch ap- 

^ ^'f^^oMMtely half the of the pflririt nucleus, Jin other i^Bfds, thf^r 
»y ' 4 '^om 1s ^llt Into two approKlmateTy equal mwses.' There Is also.^tbe 
'^mission', of extremely ^reat 'quantities of energy since the |ijir| ifr^t^^t^. 
masses of the two new/a tojBfi is less than the mass of the parent heavy 
,^toti4* The energy rel eased Is exprefised by Einstein's equation, #Si > 

t'fjWHE^.' A-,fflethd6 bf enenly storage working oh the principle of a 
' Spinning, wheel, its inertia, a spinning wheel stores mechanical ' 
^;energyf> (^1) ' /s, - " " ' ■ ■' - ■ 

FOAM: imiJLA'MON. r \ Styrofoami (2)' Rligid . fqam or (3) Liquid , 

foam Insulation. ^ ' ^ ' / 

.^FdnG^yiXhe^t whlth chi^gli ^ or motlon.Jn mattei^j measured 

byjithe rate of change.^f n rffomentum., '-^TTie .force F required to produce * 
saeceleration (13) 

FOSSih FUmiS^ ^Zoh\r^S^^ and other fuels originating •from \ 

, glo 1 ofxi c plant and fn*1nia1 life depending on oxi- 

dation for ^release bf enprg/, (6) ' ^ ^ ^ ^ -r 

^FRMzim fOWT^ ■ Ti^^temperature at which a 1 1quld changes Into a solid, s 

) •■^(15)\ ^ . ■. * - /-^ . : " ' 

FEFQimicY. Nuin^4K^*of vibratloWr or cycles per ^it of time,- (15) 

FRTCtwnMj 'FORCE. Force required to ii^Sve o,ne surface across ariotjier. ^)/ 

FUEL. .A substance used to produce heat energy ^ chemical energy" by combius- 
tipn* or riuclear energy^ njiclear f1|sion. *(6) v j 



FUEL CELL, ^device in' which fuel and oxygen are combined tp produce* 
' chemicaT^nergy that is conv^||ted directly into 'eljectriclty/ (6) 

Fit^N-^TOMtcK ' A nuclear reaction itivolvlng the combination of smatler 
atomic nuclei 5r particles Into larger ones with the relea^si of .energy 
from'fnass transforriiatlon, * This is also cajled a thermonucTear tteBc^ - 
. tlon by reason of the extremely high teinperature required to inftiate 

FUSXON._ 1. The change/Of st^te from a solid to a Tiquy; 2. A/'reaction 
in which Tight nuc,Hi combine io form an atom with greater >nass. /ftLB 

GAMMA RAYS (IjUC^AR-X-^BAysL Emi tted^Mfrom radioactive SMbsta^lc^s, they are 
quanta of e"ftctrdmagnet1c wave energy slmilair to, but o^much' higher 
energy than* ordinary X-^ays. (13) . ^ ^ 

GAS. A State of matter in- whic'h the mpleci/l§s ar^^ ntM^cally juni^tricted 
: by coh'esiv'e foircp. A gas has nMther^dafinit^^^pe^r volume* (13) 




ahmiNlL' Mixture of hj^carbohS jO^talned 

GEmmwR, A device. 'that ■converts' rife^ rrtechahldal energy Into elec- 
trical energy; (6%^ ' ' r \ * . / • 

^li^/^^i^t^^i . u^e of heat energy, ob- ' 
ff^PW stkm cgming from beheath 



QBOTHEHmL.; As appl l|d tq pov 

ta^imd ' thrpugh th^ji^ft^^ 
the earth- s surface, \ ' ' 



... ., .. . f-"'. 

'moftmmL Emmr. The hett- flneFfi:avif/lat3iff in the earth's subsurface 

, beVi^ved to, have been.prdd!^erf<b^-^,ural radloactfvit ther'Nl 
, gradient of the earth's crust' l.s sWhrthat the temperature In a deep 
WeiT or mine- Increases by^'aW.ut 1° F ,foT each 100 ft. of depth. (6) 

GtrnK' A unit of masff . in 'the metric system; 10^3 standard knogram, (15) 

aimiTATiON. Jhe unl'versa} attreuctlon existing between all material 
bodiftv frl3) . V / ' ; , ' 

m^MtaWE I^FFECT^ usil^g solar radiation to warm uhderMa ted ^'L 

^ aroas (wihdow^treatnients are opbned to allow the window^ to admit and - vJ 
^ ^rap the sun's hofltK ' ; ^ ^ ' J^m 



•1 



Gsms Mtional Product (gnpj. A,hie$sure of economic aetlvity whtCti j|%e 

Itotal market ^^alue jcft all goocfs indiseryices produced In^iounfry. . 
_ .Depreciation and otjher anowalices /or capl.tal GonsutnHion^^^^ t 
deducted. ' (3) ^ - / , | ' '* ' 

I ■■ -"'fc ' ./ ■ ' ■ 

hGIfo^nrDMmH. The supply bf^iwater under" the earths surface 1n.Qr;i aquifer 
I. ,. or so1-^,that .forms a natural reservoir. (67^ " V 



,lf OTj4w47'F/? HUmfy,, Groundwater thatfi^'s discharged intof a strea^'chan;^! 
, | ,,,<. .'.as spring dr selj^age water. (6j ' . ■ ■ \ . /'^ 

HUAT,- Energy possessed by a, fi: - tan-s in thl form of kinetic, energy,-, 
f usually niea|ur-ed in calori: or, in spaftk heating, by tho'BrltiiSh 



the^K^i\. Heat Is tranv iiied by.co^ctlon, con\^ectiorf. or 
radlatioti?, t6) ^ . ^ ^ . r . / V-^ ^ _ ^ ^ 

//^T^c:^M^A Th§t quantit})pf heat r^quii^ff to Increase Uie teftoerature 

^ temperature, ^^l^t is usuIl*TyV 

t3) / ^ ^ -N 



of ci ■'syitenror^swbstanct 
"■^press'ed^lri ca;|)^ri^ Pi 



dGgree 0/ 
gree Celli 



iperature. 



ff/Fryy. r EnergyUhat'crfuses an fatrease, in t'he t'emp'eratupB of an o 
ject. , U mijf chmqQ the objeul ffom solid to liciju4d oV^ mm liquid 
to ga j. • j(6j^.^ ■ „ ^ f f ''^'v 'F^' 

'mUPfMt'.^H^ Je^Ace that afbsorbs .haat from 'the^fl|stda air and pjmps*i t 



/ 



Ob- 



ir'^SlP^ ^^^J?'^^- wdfks in reverse as a st^aHd^tr cdn^t1»ner'' 
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.equlpinent (Btu/Hr./sq, f|, ). (1, 12) 

■ ^ 

HEAVY iiXPWGBNn A kind of hydrogen that has one proton and one neutron 
in the nueieus of each ^tom and one electron In orbit around the 
nucleus. (6) ' ^ 

HBHTZ. The MKS unit of frequency; one hz being equi>eilent to j^e ex- 
pression "one cycle 'per second." (15) ' 



WING LOAD, the amount' of heat loss per unit time Imposed on the heating 



nK^^uwwm COAiw Generally, coal that contains IfWe than one percent 
of sulphur by weight. (0) \ 

HOBSffPOmK A untt that me^ftttfes' the rate at whicb/^tenergy is produced ^ 
or used, A man doing h^%S'mnual labor produces energy at the rate , 
' of about ,08 horsepower^ v^l?) 

HYpRO^LECTRiC- PLANT.. An, rtectriic power 'plfint in which the-turb1ne-genera-. 
tors are^ driver/ b|^.fall1ng water. ^ \ . ^^'^ 

HXDRimidcwioiTY. Electricity prdduction by water- powefjfed turbine 
generator* (6) ^ * . ■ V 

^ ■ ■ \ , ■ . 

TtYDRbLOGY. ^ The sclenM dealing with the prnperties ^ d1str1butionj/and 

circulation bf'wlflr an^ u * ^ 

'HYDROPqWlfR. Power^^bducM W f ailing (3) 

nFimmTTON: The molifw^'t of al^frbm the exterior of .t^^|j|^ft',^^PF 
'^col^er pqiggi^s of th^envlroMent, Ao the^^integ^lar c^Mlp,J^ or 
warmer areas of the enVI ronment; Winter winds blow cora qjftd|or air 
into indoor spaces through cracks around windows and doofs on'^the^ 
windwarfl side of the house^ ^ u , . . 

INFRj^SONXf^PBCWlM The r^rtge of ^GofTipressi oi" wavQS frequencies t/elow 
the audio yange (below 20 .h^rtzj)y 6l5) . 

INSUUTION. A substance'(that. Insuliates jis^ona'that can slow down >ne fi|Ow 
of heat or sound. (6) " ^' \ .'I \ ^ ' ' / ' 

INTERIOR FINISHING MATERTALS, ^ Tlt^r.Rf^Mnent finishes^ Of* Turnnshings, sucfy 
as''pa.int, wal IcDverings^ paneVlsngj f loyinq^ tile^ acoustitd tilej_^^. ^ ; 
and tarpetiiig* whidh arfe attpjled tokthe inside of a homej ■ 

iNTEimAL cbmuBTTON JNGlm.: Energy fs supplied by a burning fuel wt%^ sis. 
di f^ect^y ItransfdirmGd ilnto inAfianical energy, by controlled ^combusWn* 

JWr'^' An atom 'ol^ group of at^^f^^^^ tbat Is not el^ectrlcal 1y neutyjw 
^Mn^tsad^^cwrie^^4^Q3.^^ char^el^ '^Mtive ions^^ 

^ ^e fbrfTied'^hen neutral .aftoms- Or moOfecules lose' valehcey e r^trons^; /V^- 
n^ative ions are tho'se which have gai^ned ^lectran^ 
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. ■ , ■ ■■■■■■■ ■ ^ ' * 

ISOTOPE, A variation Of an element having the same atomic number as*'the 
element Itself, but having a difffgrent atofi\fc weight because of a dif- 
ferent number of neutrons. Diff^lfent IsotoiDGS of the sama element 
have different radioactive behavior. ■ (6) i , 

'^QVLE, A metric unit of work or energy-' the energ$' produceds by force of \ 
\ one newton operating through, a distance of one meter, ; ■ 



KILOCAWRIE. Heat #Brgy equal to 4 ,19 ,h loa joules... (15J 
I^WVOlAW), 1,000 volts. (6) . ' ^ "Sf"' 



KILOWATT The unit of^power equal^ 1.000 watts., 3.413 Btu's. Qr 4"^ 

' 1,341 horsepovyer. Roughly, the pow6r\f one m.H rtipable of ralsinq 
the, temperature of a pound (plntj of ,wa|er l# m one second. (6). 

iaLpWATT^HQVR (mi)^ amount, of wof Is >or^ #nergy «^ 

, steady Cbnsumptiori^...qhe kllbwatt.of power for a period of one .Jic^r^a;^ 
' equival;ent to 3.41? Btu's. (j6^"J*' ■ ' ■ , / ' t.i^ 

• ■ ' ' ■ ' " 'r' ' ,, - y ■' ' f' ■'' ' 

LIGH%, RaMant energy Which: ah ob^ ulSO ^ ■ ^ ' 

• , . ' ■ ^ ' , ■ " ^ 

LIQUIFIED NATUt^AL GAS (UIG). Natural '<jas that has been changed into ^a 
,.,.;i1quid by cooling,i<tb about -260o^ (-leO^C) at which point It occupies 
about 1/600 of its gaseous volume ¥t normal atmospheric pressure; 
.thus, .the' cost/'of shipping and storade is reduced. (6) 

■ r . ' ) ' ' ■ ^ ■ 

_LtQUlD, 3 statie Of matter in which,, the molecules are relatively .free to 

change their posit'torTS with rgipffit to each other but restricted by • 

cohesive forces so/as toVmalTOlti^a relatively fixed volurfte, ■ (13) 

m INSULATION. SjiaW^pieces of insulation which are blown ihio place. 

Sur^HUR COAL MU-OTL. GenWany. cflal or Oil that contt^ns .one ' 
■- percent or less df sulphur ^by weight. (6) 

MAGMA. Molten rock V(i thin the earth's Interior 



MAGNETIC 



flff^c. A^gion in whic'h £| magnetic f||r^ 



(3) 

;e can be deteclted. 



c!te( 



to ' 
(15) 



.MASS. A measure of the weight qf matter in an.bbjfict. The Wifghtt of an 
. «* object depends on its mass, .The United StatM=standard n»ss is the 
avoirdupoiSv,ppund as defined';' by 1/2. 20462 k1\o,gram. ,(7, 13) 

MATTER. 



^'ng which is solid, .liquid, or .gasepd|. | (IS) 

X^aHANICAL ENKRGY.^ The kind of energy that is 4leased to make objefits 
^ move. (6) • . . ^ - 

* j*^^^,^^Any.fflate^l^-sdlid,s^qi^^ travej. , (lit ; ' 
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mGkmn my, A unit of powerrequavto i ,QpO fe'llowatts or 

■ waits. • (6if. . .. , ■ " ^- A"\ . 



one.rfKf 1 Hon 



mTHAm> 'Colorless, nonpp.1sonous, and flanwabl^asa^ hydroc&rboifii 




„ emitted by mar !s|iHS ibj? dumps undergoing aecornpositlon, (6). 

• MOBim mMB SXittr. Aifjundatlon piece added to enclqse. the area .undefr a ; 
' mobile Home. 

■ ■ ' \ ' ■ : ■ \ . " 

WLECUm, :Wne'Sm&]) est unit quantity of matter'whicW can exist by Itself 
_ and petaijj all the properties offthe original substance. (13) . 
n'.. „, ^ : , - ; " ■ S ^-^ 

MOMNTUM. Quantii.yi4.of flloti on measured by the produce of mass and velocity.' 

MOTIOU, Coritirtubus ehlinge of location €r,, position of a body. (•15) 

iWn//E4X\^a4^%^i"^^ mtxtur^s lofl hydrocarbon gase^ and yi^rg 

I occuT^Ing naturally ir^cirtafr^jeplogjlc — 
\^ associated 'i^j^^t^ o^il. (6) ^ v ; \> * ' * 

■ \ 
1 . It Ts^ be! 1eve4 
^eater than 



NEU^WN. vA^.^fUftral eli^meritary particle^ mass 
- to be 'a ^ybfltet4ti/ent particle of all fiUGlel.of mass number^flri 



JfE0ON. X0Tort&^0c&s^Bfy to g1y^ acceliiratapn Of one metap/per second 

* fi^ oni^kiltigHm bf ' ! / ^ 

WNEENBM:0Le/BE00UW^ energy resources such as thp fo&sll 

ftjels^cdal, gas^ an^oil,. (5), 

NOOLEARjEMCmiQ POWER ^LANT. One in. Which hea^t for raising ateam 1_3 
prpvit^ed by f^fton ^rather than cprtfib|LJStl6n^^fc^ fuel* (6) 

Npci^EAR (aWmic) FmL Material cbntai^l^ng fi^fiombW ur^^^ of suqh 
/ ; composition and enrlchment^^t, vfhen placed 1n?a(nuclear reactor, 
will support a self-sus^alfing fission chain, reaction Md pr^iduce 
^heat In a controlled ^ilianneHfo* prbcess use* (6) " ^ 

NUCLEAR POW^R. Electrlig powe^ ^produced, from a power plant by converting 

* ^J-he energy obtained fr*oml:7iu^ (6) , ^ u 

WCiM^^Eff PM de\7l^e^\mach1ne^"or assembly tha^converts 

^ *jiucjtear energy 11 nto some^form. of usefutNpov^r^uch|^^^ 
^ or'electHdal ppwerS- In a nuclear 6leetr1t^^/er pfant, heat produced 
by a reactor is generally u^ed t*o make stlary^o^ drive a tMrl^ine tfjat^ 
f^ln turns jdrives anl el ec trie -genera tol^. (6^^ ^ ^ 

.tlueLiA^ mACTigN,^ A ,reac*(ion involving ^ change*1n an .atomic nucleus^ 'such 
/'^ as^fissioa^a^pn,^ captjin^tf^ar rad.lbactive decay, as dlit1nct 

chem^^ Weac^io wh1oh Ts^irmted to changes^in aie^tron ^ 
,|^uctu^e surround ihg ;ttie nuo^eUsi ' (6) ^ '\ / * \ , 
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livemvs. The dense centra r core df the atoitf^.in vJfilch most of the mass and 
an , of the positive charge Is . concentrated. (13) 

OW'-nm, Enep? supplied during periods of relat1\?Sly low systeni demands. 
(6), , r.- ■■ , . . I 

OIL SHALE. Sedimentary rock 'containing solfd organic matter (kerogen) 
that yields substantiar amounts of oil wheVi heated to high tempera- 
tures. (6) * ^ 



OIL BPILL, The accidental discharge D?»oil Into oceans, bays, or Inland 
waterways. Methods of oil spill control include chemical' dispersion, 
y cornbostion, mechanical containment, and absorption. (6) « 

OPEC fop^imtion of Petrotmm mporHng Camtpteg), An organization 
of countries In the Middle; East, North Africa, and South America f 
which aims >>tjevelop1ng*common oil-marketing po'licjes. '(3) , 

OPTICAL SPECTRUM. %|1 tides those radi at ions , coimonly ca 1 1 ed 1 i ght , ,tha"t . 
can be detwted ^isuany. They rang? fr^om 7600A to 4000A and are a 
type of eirctromagnetic radiation, - (15) 

ORiENTATm. Position with relation t^ the -compass. - a ■ 

OXIDATION. lA chemi^l reaction in, which oxygen unites or •combine^ -with 
other el emer^iro^ganic matter is oxidized by the acti^ti^^^^Voyc 
•i^ bacteria j 03<m||||^ls used in waste water treatment tMW^^ OmrP- ■ 
organic was tef^^^)' ' ^ ,, - ' , > 

■ PEAKim. Power plant operation to meet the highest bortlon'of the ■dalty ^ 




PEAKXNG CAPABILITY. The.nWjcimOm peak load ^ that can be supplied' by a 




generating unit, station, or system' In^.-'s'tated period of tifne. For 
a hydroprojeptj the' peaking capabi'lj1|^|^ equal -to the maximum 

plant capabi-11_ty only under favorabli pool and flow fconditilp^s. Often 
the peaking capability may be Te^due to reservoir ^drawdown or tail 
^water encroachment. 1 (6)^ ^ ^ • ■ , f 



^ASE^ i^y A /ond'TtTon || inattliff^tz) The pos^tion^aad mo'tion 



cle of a wavfr. (15) ii?': 



PHOTmYNTHESIS. ' The process by wWth some plants make f66d wttti th'/ff&Jp 

^*^^^nlight energy ( food is /a sugar called gl^se; oxygen gaS 
. iff also produced .furTng^;phQtos:iJ^thes1s); theiproce4|i#i' ^f-ch sunllgti^ I' ' ^ 
|v falling on green plants causes carbon' dioxide and- waw^j^b, be conWrlkl f'^ 
] into more complex organic materials such as -rflffi^osl: ,'"^^Mfv*- I • * t 
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POTENTIAL' (nMCTRic). Difference of potential betwean 'two points Is 
measured by the work necessary to carry unit positive charge froni 
one to thfe other. (13) 

PomR. The time rate at , which wdrk fs done. If an arnount of work W Is 

',dQne In time t thd pow^r or rato of doing work 1s p ^ W/t> Power will 
, be obtained in watts If ¥ is expressed J n Joulos and * in seconds. (J3) 

vl^smm. The force applied to a unit area. (15) 

|tn elementary qarticle having a positive charge equivalent to, 
the^yhegativB charge *of the electron but possessing a mass approKi- 
mately U837 times^as great,; The proton is* in effactj the posltiv 
?^ nucleus of the hyrfnogen atom, (13) . / 

'■^ . * ■" ■ - ■ , ■ ' • . . 

PUMPED HYDHOELEcmic STQgAGE\ Thg Only means now avril|b& for the larger 
scale storage of'efectrlcaT ener^, Excess elec^riciW P^^oduced 
during periods of low demand Is use.fl:wto pump wa tor up tq a reservoir. 
When demand is high, the water is r'eleased to opopte a hydroelectric^ 
generator. Pumped energy storage only: retur{is^abQUt 66 percent of 
the electrical energy put intoslt^ but costs^ less than an equivalent 
generating capacity, (6) . - - 




PUMPED STOliAGp: pL0m ^ hydrbel ec tric power pTa^which^ generates electric 
energy for peak Hoad use dv utilizing water pumped into an'eleyated 
stbrage reservoir during off-peak periods. (6) 

'R-^yALUE, Thermal resistance; computed by the conductivity divided Into 
J^pne,- The measure of resistance .*to h|at'flow, (1> 2) /; 
" \, , j . ' 

MDIATION.' The emission^^and prapagatTbn, of energy through spaQe or through 
a medium in th% form of wavel. (13) . . ' 

, RECMMATION. Act or process of recTairiing; for exampla^, strip-mined land 
should be f^ct^imed--rep]anted and leveled. (14] 



jmFLECTXON^ Thp(lurn1ng baQj$ of a w^ 

REFUSE, S&B, solid i^^ete.. ' 



ve from^the boundary of a mGdIum, (15) 




RENEmBLE ^RlfSOURQ^S 
\ReSER, 



Nondepletable resources^ for ax^^niple, th^ sun, (5) 




'I, - The am^nt of .natural r^esource f^own,,tcC^0^1st^and exacted to 
i^ecovered .by present-day tScnnlquas, \ ■ '/\ ^ 
. ' ^ v . ■ , / ' \ / . ^ ' 

lake, tank, ;br basin--n0uraT or m9nmhde="US|d for the 
ontrol of water. . (;6)^ ^ 

quanti ty ,of a natupl Kesourde such as ^ 
ludes undiscovered -mirt^tfra I .r;^^ser^^ (6.) 
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SECOND LAW OF THEnmmMSCS, . On& of Me two ,"l1m1tMaws which govern the 
conVersifi^ftplWgy, Referred t^ere as the "heat tax," it can be 
state(^iWN[eV#4l equivalent form^^ 
**M evitabla pSssago of some'energy tiliha useful to a less useful form In 
(■n:: any energy converslOil, (3) 

miNjjL. 'The roof'.pr cov^r of a home, the foundation or part, that sits on 
■ "the ground, aW'd the sfdes wh.fch jMfl th* two. 

SIMPLE MACHINE. A dontrlvarico for the trdnsfer of energy and for 
Increased oonyeni^nce In the perfovimnce of work,, (1-3) 

SOLAR OELL. A photovoUdlc cel 1- which ean verts radiant energy from the sun 

into elfictrical energy, (6) "^^^^ 

. . - , * ^ '\ - 

'.• • ■ • y ' ' ' ' i .■ - ■ 

SOME EMim.. Radlatlort^ energy from the sun falling upon the earth' 
' surface. (6) . - ^. ^ ■ ^ . ^^1^ 

SOLip: A state of mutter in, which the relative motion bf. the molecule 
Is restricted th^y tend ,to retain a definite fixed poslttdn rela- 
tlVQ to each other* g1v1ngs:r1se to cr^ystal structure, A solid may be 
said to have a d^flnl^a shape and volume* (13f 



SOLID WASTE, Unwanted, or disMrded material wlthMnsufflclent 

liquid oOntent to he free flpwln^, W ^ ^ ^ 



IONIC SPEgTWM. 



frequeocleSi ul^ra 
quencles, {15} ' ^ 




5pundi||l-)^ange\^^ audio ran^' 

n^$ fin^i^hclis* ahd^ infrasonic jfange fre-^ 



wuNDrENERGY, M Icind Or #jrg^ carried hy moVfcules that vibrate back 
. and forth, so that wave's, are formed* (6) * , . - ^ ^ 



SPECIFIC HEAT.. The haat capacity of a nwterial per unit 'mass. (15) 

WEED, f kime rate of ^10 It iOrt'mea surged by thfe. distance moved over In unit 
; tinif (13) ' 



shSt electricity: /lectricity at rest, (T5) 

\ ■ ■ ■ r f^' , ■ ■ , . , 

STEAM-ELEcmic PMNT. A' pTant in Which the-w1rT)e' movers (turbines) con- 
.nected to the geniraftr!s,*are driiv^n sra^jn. (B) , ' 

STOCKPILE. A storage pi la or reseTvei'suipply of an -essential raw ■material ; 
for Axample, cotl is setjckplle'd in ttie open air for storage purposes. 

* (m^ ' ' ■ ■ ' ' ,^ ■ ■ ■ ■ 

. ■ L' - - ^ ■ ■ ^-^^ . ^ 

|,sroMaff^££. Mn elecCrochemical celll in which the reacting materials a-re 
renewed by^he use of a reveHe c'ufrint, from' external sourcet (15K 

STORED :^NEEay.- : See.Emx'gy rpotent%ay. 



300 



l^ORM DOOR. Afidim^ml siQor with ari' air spffce between it and the existing 
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STORM WINDOW. Additiona] Window wth an air space betweerv 1t and the 
oKlstlng window. Storm w*lndoWs^ will' cut 1n half the heat that, passes 
through windows in your house. j 



SfHlP'-MlNlNG. A process In which rock and* topsail strata overlyihg ore 
or fuel deposits are scraped away hy mechanical shoyeTs, Also known 
as surface mlnlng.^ (6) - ^ . . . 

SUBLXMIMTION. The change of phase f rofn a solid directly to a vapor or 
gas, (15) ' - > V 

SUPERFLYmEEL. A flywheel of ^ the ^future that :w1Tl be constrtieted of ^ ' 
materiaU which have special propertlfS atorig each axis^' See als'o 

flywha&l, ; " / . ' . ^ ^ * ' ' 

SUPERrMKERS. Extremely. large o4l thinkers that can hold up to four / : 
million barrels fl70 rnllllon gal.lons) qjf ofi. The lajfgest ones 
will require deepwater ports. ■ ' 

^fEMPERATum. The condition of .a hod^%ich deb^ transfer of heat 

to or from other^tf^lesiv partl^u^^ Is' a^ miiifestatlon of ^he 

' ayerage trans4aM6p|l ^ine^ of a substa|cfe 

^ due to heat aalta Pbn; {}pf "\ ^^^PP^^^^W^ ' 

^ENSim^^STRENGm. greatest longltyd^^^tr&ss a substanc#^cln hdar 

without teap+ffg apart. (14) \ ^ ^ 

TJ^RML EFFlciSUP^^ The ratio of the ejjctric power produced by a power 

plant, to the amourit of heat product! by. th£^|^lj a meSfsure of ^the 
f efficiency^'wl^th which the plant^ converts to electrlcal.-energy. 



TECHNOLOGY. Appl led Vsclence. 




1 § ^ 



k4netjc ^energy atsociiited wi^Hhe 
rnaterl^L \ {X%\ i " 1 • 



TM^RMAi/ ENEEay^ ^ the ^otarpoteritia 
^ V random ^^^^^10 the particlei 

rro^Ai4^ Pii4iif2j* ^'^^^^^^ whf qh^fiVerts hlpa^^^energy to electrical 

energy, s Such plin^s may^fburnVcbal * gasy\oil , of use nuclear ener-gy 
40 produce th&fmal ^hergy/ (6) 

POLLOTJ^^ of ^ water qdalim by the Introductfon of , a 

heated effluent. Primarlly.tf KeSult of \he1 discharge of cooling waters 
from Industrial proaess6s , 'particularly from elecirical power genera- 



ti^. 



TH^jRMODYNAM^: ' The. Science and study of Hhe relationship betweenXheat 
* and mec^ianlcal work, (4) . / ^ - 



301 




Timsmtm^f'. a machine whkh Wri IrfcfeftiiB or decrease the volt&ge of an 
aUoirrtatlhg current. (6) 



rmtfdMtS^XON-, The act oV process of 'tran&1>oK1hg electric- energy" in bulk 
from a source or sfaurces ot s'yptjly ttf otbof uVlHty systems/ (6) 

Timsj^mm tdNm. Wtre^ on c^-bl th wMIcH high voltage eloctrllc 
power 15 moved fmni point" Co pdint (6) ' 

wmim A Jtor, the shaft jjP which ts botai^d by a stream of water, 
sttjafri, «nr, •or;f1uid froiriva rmt^e '^m forced against the blades of * " 
^ wheel ,\ (6)' ' 

fi'l'ifi'iS^xm^ nound cottipresslofl waves at frequencies 

above the audio rahfe;^bQV.e/?0»tto() hertz). 

imir TmiN', An ore shuttle that ca^r1&5 coal non-stop fr^aLmlne to power 
plant. , (10) . . ■ * . . > 

■ VAtENm S^tmWN^J^ Ol-:jm^Mm. XHrn-Of^ Wl/ich are gained, lost, or shar 
, in chemical reactions, (13) ^ - ' • 

VAPCM The words Pa'ycjr and r/a.'/ 4r*e ofttrj^u&ed interchaogeabTygv.Fapor „is 
■ ffiori frequently^ used for a su|JstaK#*^it£^ present J w the ' 

gaseoms phase, generally exists m ^.-'so.l iti.,or Hqiitd at room tempera / 
ture, ^3£i is mofe •frequentTx,i^seCI, for. a s^bstance.Jthat generalTy/ . , 
exists in the gaseoua phase at ro.^§^^ ' 

VHpomZA'Aoi?,:', ,the^^ange' of a $Ub|fcarice frOfn Ti'q'uid .or sol id state .to. 
the gas-flOus state. One of three' coritribut|,jig factors' to air pollution; 
r ,,|ha others are,..attritirfn and. cOriibMS ''!(6) ' r' ;^- ' 6, 

imocifx. Time rate of iiiotion in a fixeti direction. (13) '*' V', . ' 




ec 



vonf, \ TNf, unit, of eledromS't^'vQ'.fa'rte^^ ' It .ia Hhe difterence in fiWtenti^r 
m required to make a current flow through a res-i stance. (13) | 

vpLTAQi;, ■ The afflount of ■force eriployed tQ Uiovfe a quantity of ielectiticity; 
measured in vclts. (6) ,.- !' < .. . '''^ 

WATER K/:pa:r. Water i a. the foriii of a .ga& 

,WATT (Wh A unit of rnea5lir& /or electric ud^t^-fi^ui'l to the't^ans,f6#o?P^.' 
one jouTe of energy per seco^nd. . The watt is/the unit of power irios^tj;/^' 
often asgoclated with elettrfqity' {1 ,horsepdivfiV * 746 wafts) deter--., 
rnined tiy friultipiylng requfre'd VoHs required amperes ■ 
CvoH& K imps - watts).. . , ^ V , - ' *~ 



•V/ivri' hmxoN, •'A/progfess1v« dtstuirb^nce, propagated Iri n fno<;l1utfl by the per- 
Jodie v.ibrat,1on of th6 partldei of the medluni, , tr^ihsvftrsii wave motior 
is tNtv In wh|ah the "vibraitlQirt Qif the pfrtkles ■fs^pftrp^ncllcular to the 
direction qfwpppagatldn, . IwffiaUudlnal w^ve m^^m 1,s that in wKlch 
the v1iirat1d»'jQr the particles ts parallel to thg direction of propa- 
gation. <13# , 



,mATHKfi!iWrpPTm. Reduces the irat^^Y^ 
that all doors, and wiridows fU the 



air InflUritfon by nwNing sure 
r frahies snugly, 



\^GHT. The measure of the gravitational force 9ct(ngi Ohi a substance, (15 

-viNMW umATMEt^m. Applications .to the Ifiterlor side of ;windo^4— (bl Inds,' 
shades* shutters, draperJ^lJ, ' ; , 

mm. A force actfip. against restHahce to produce wtlon Iriva body; - 



measured by thpT^oduct of rorce actirtg and th^ dHfcflhce fiw.vac! 
through agalrfst the reslstancqv (13) v . ^ 



X-im^h. A ti'pe of rsd1at1^'^pf higlier frequeniy thari Visible light but 
lower tl^an fjanina rays, UsMal ly |5roduced by high wrc)>f eVedtrons 
^ 1nipin"gir|g' upbn\%metal tafpt* MVS). \/ 

^ZOi^a CommL. Independefit ,terinp#ratMM cbn^j^f^^fo^ m^h Hm Jtoh^ hea^ed^ 
. ' and cooled with approprlait^ jd1sfrr^bution;Gftntrft^^ , . ^ 
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Hl.S, Oepartmcnt of AqriGulturc. "An tGononncti] and Efficient Heatinq 
System for Honn^v, " Washington, D.C: Gov(M^nment Printincj Off ices 
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Knoxville, Tennessee 37901 AtteFition; fis. Becky OavisJ] 



